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1. INTRODUCTION AND BACKGROUND
1.1 INTRODUCTION

This Long-Term Monitoring Report has been prepared under an individual
Authorization/Contract with the State of Washington Department of Ecology (Ecology) for
Long-Term Monitoring of the Frontier Hard Chrome (FHC) site located in Vancouver,
Washington.

This report describes the sampling activities performed and analytical results obtained during
“Event 18” of the Long-Term Groundwater Monitoring program at FHC. Sampling activities for
Event 17 were conducted from October 15-18, 2012.

The FHC site was the subject of a remedial action (RA) conducted during the summer of 2003.
The purpose of the remedial action was to treat the site’s chromium-contaminated soil and
groundwater to cleanup levels specified in the Record of Decision. Long-term monitoring is
required to track off-site plume concentrations as well as show that the remedy is maintaining its
operational functionality.

The first three FHC groundwater monitoring events (Events 1 through 3) were conducted for the
United States Environmental Protection Agency (EPA). In October 2004, responsibility for the
site was turned over to Ecology. Ecology contracted Weston Solutions, Inc. (WESTONg) to
perform the next two rounds of monitoring (Events 4 and 5) as a result of WESTON’s familiarity
with this site and the associated property owners. Ecology amended WESTON’s contract in
February 2006 and again in July 2007 to perform 14 additional rounds of quarterly monitoring
with the last to be completed in June 2009.

In the summer and fall of 2007, EPA conducted a Long-Term Monitoring Optimization (LTMO)
study to assess monitoring requirements at the FHC site. As a result of this study, ten wells were
deleted from the monitoring program (EPA, 2008). Ecology amended WESTON’s contract to
delete the remaining monitoring events except for Event 14, which was completed in September
2008. Event 15 (September, 2009), Event 16 (September, 2010), Event 17 (September, 2011),
and Event 18 (October 2012) were each completed under annually-issued individual
Authorization/Contracts

This report documents the results of sampling under the new individual Authorization/Contract
between Ecology and WESTON.

All Event 18 work was performed in accordance with the project work plan titled Frontier Hard
Chrome, Long-Term Monitoring Plan (Weston, 2004).

Long Term Monitoring Report 1-1 Event 18
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1.2 BACKGROUND AND PROBLEM DEFINITION
1.2.1 Site Background

The FHC site is located at 113 “Y” Street in southeastern Vancouver, Washington. The site is
located in Section 25, Township 2 North, Range 1 East, of the Willamette Meridian in Clark
County, Washington. The geographic coordinates for the site are 45° 37° 18.8" North latitude and
1227 38" 43.3" West longitude. A site location map is shown in Figure 1.

The site was historically occupied by several metal fabricating businesses. In addition, the site
was historically used for storage and as a staging area for adjacent facilities. As of October 2012,
there were no buildings or permanent structures located on site. The entirety of the site, as well
as the adjacent parcels to the south and east, were enclosed behind a chain link fence and were
being used for equipment/vehicle storage and minor maintenance of plumbing and heating,
ventilation, and air-conditioning (HVAC) equipment. The site encompasses approximately 0.5
acres and is bordered to the north by a scrap metal facility, to the east by a campus of the
Northwest Renewable Energy Institute, to the south by the property addressed as 2428 East 1
Street (formerly occupied by the Test-U truck driving school), and to the west by “Y” Street. A
site layout map is shown in Figure 2.

The FHC site was historically occupied by chrome plating facilities between approximately 1958
and 1983. The property was first developed in approximately 1958 with the addition of hydraulic
dredge fill material and construction rubble. Pioneer Plating operated at the site from
approximately 1958 to 1970 and Frontier Hard Chrome operated at the site from approximately
1970 to 1983. Between approximately 1958 and 1976, untreated process wastewater from the
facility, which included hexavalent chromium and additional heavy metals, was discharged
directly to the City of Vancouver’s sanitary sewer system. In approximately 1976, the City of
Vancouver and Ecology requested that the facility cease discharging all chromium-contaminated
wastewaters to the system. Subsequent to this request, Frontier Hard Chrome began discharging
the untreated chromium-contaminated wastewater to an on-site “dry well,” which continued for
approximately seven years. In December 1982, the FHC site was proposed for inclusion on the
National Priorities List (NPL) under the Comprehensive Environmental Response,
Compensation, and Liabilities Act (CERCLA or Superfund). FHC terminated its operations in
January 1983.

Work began on the remedial design for the FHC site in October 2001 and was completed in
February 2003. The RA; which consisted of building demolition, treatment of source area soil
and groundwater, and installation of an in-situ redox manipulation (ISRM) treatment wall; was
completed in September 2003.

1.2.2 Problem Definition

The goal of the RA was to treat source area soil and groundwater to reduce hexavalent chromium
concentrations such that groundwater downgradient of the site would attenuate to chromium
concentrations of less than 50 micrograms per liter (ug/L). To demonstrate this, groundwater
quality was monitored in two areas. The first area consisted of wells located immediately within
and downgradient of the ISRM treatment wall, which were monitored to ensure the continued
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operational functionality of the ISRM wall. The second area consisted of the historical
chromium-contaminated groundwater plume located downgradient of the ISRM wall. This
plume, which did not receive treatment during the RA, was monitored to track the long-term
expected reduction in chromium concentrations as a result of the elimination of the source of
hexavalent chromium and the ISRM wall.

Long-term groundwater monitoring is required by the site’s Record of Decision. Additional
information regarding regulatory actions related to the FHC site is available at the EPA Region
10 Cleanup Sites website: http://yosemite.epa.gov/R10/cleanup.nsf/sites/cleanuplist.

1.3 MONITORING SCHEDULE

Groundwater sampling and monitoring events were conducted approximately quarterly by EPA
for the first year after completion of the RA. Planned events were completed in February, April,
and August 2004. The sampling event performed the week of August 16, 2004 concluded
monitoring for approximately one year after the RA was completed.

In September/October 2004, monitoring of the FHC site was turned over to Ecology. Sampling
of the site groundwater for Ecology occurred in May and December 2005 under the Original
Contract with WESTON. In February 2006, Ecology amended WESTON’s contract
(Amendment #1) to perform six additional rounds of quarterly monitoring that would occur in
March 2006, June 2006, September 2006, December 2006, March 2007, and June 2007.

In July 2007, additional funding was received from Ecology for an additional eight quarters of
groundwater monitoring (Amendment #3). These additional quarterly monitoring events were
scheduled for September 2007, December 2007, March 2008, June 2008, September 2008,
December 2008, March 2009, and June 2009.

In June 2008 as a result of the recommendations of the LTMO study (EPA 2008), Ecology
issued Amendment #4 to WESTON which removed the remaining rounds of sampling from the
contract with the exception of a single event to be completed in September 2008. The work
conducted in September 2009 (Event 15), September 2010 (Event 16), and September 2011
(Event 17) was completed under individual Authorization/Contracts.

This report documents the results of the October 2012 (Event 18) sampling event.

Long Term Monitoring Report 1-3 Event 18
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2. SAMPLING ACTIVITIES AND RESULTS
2.1 MONITORING WELL SAMPLING PROCEDURES

Sampling activities for Event 18 were conducted from October 15 through October 18, 2012 by
WESTON staff in accordance with the Long-Term Monitoring Plan (Weston 2004). The
monitoring wells in the vicinity of the FHC site are shown on Figure 2. Twenty-two (22) wells
were sampled in October 2012. These wells consisted of the following:

Shallow “A” Zone Deep “B” Zone
Wells: Wells:
B85-3 RA-MW-12B
B85-4 RA-MW-12C
B87-8 RA-MW-15B

RA-MW-12A RA-MW-16B
RA-MW-15A W385-6B
RA-MW-16A W92-16B
RA-MW-17A W97-19B
W85-6A W98-21B
W92-16A W99-R5B
W97-18A
W97-19A
WI8-21A
W99-R5A

Monitoring well construction information and the field data sheets from Event 18 are provided in
Appendix E.

Well purging and sampling were performed according to sampling guidelines and WESTON
standard operating procedures (SOPs). The wells were sampled with a peristaltic pump equipped
with new polyethylene tubing deployed to mid-screen depth at each well. The wells were purged
prior to sampling until monitored field parameters (turbidity, conductivity, pH, dissolved
oxygen, ORP, and temperature) stabilized. The field parameter readings were recorded on field
sampling forms.

Based upon the Event 16 (September 2010) analytical results, EPA and Ecology determined that - -

it was no longer necessary to analyze the FHC groundwater samples for the complete list of
Priority Pollutant (PP) metals and only chromium was retained for the Event 17 (September
2011) and the Event 18 (October 2012) analyses.
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All wells were sampled for total chromium per EPA Method 200.7 inductively-coupled
plasma/atomic emission spectrometry (ICP-AES). In cases where groundwater turbidity was
greater than 10 nephalometric turbidity units (NTUs), samples were passed through a 0.45-
micron filter in the field and submitted for dissolved chromium analysis. A total of three field-
filtered groundwater samples submitted for dissolved chromium analysis. These samples were
collected from wells: RA-MW-12A, which had a turbidity reading in excess of 10 NTU; RA-
MW-15B, which had a turbidity reading of less than 10 NTU but has historically exhibited
anomalously elevated chromium concentrations in unfiltered samples; and B87-8, which had a
turbidity reading of less than 10 NTU but was observed to have black particulates in the water
column. Total and dissolved chromium concentrations from the 22 collected samples are
presented in Table 1.

One well, B87-8, was additionally sampled for hexavalent chromium. This sample, which was
not field filtered since the turbidity was less than 10 NTU, was collected and delivered to the
laboratory on October 17, 2012.

Selected samples were analyzed for sulfate and dissolved sulfur to provide an assessment of the
distribution of byproducts from the reducing agent used during ISRM treatment wall installation.
Dissolved sulfur samples were passed through a 0.45-micron filter in the field. These samples
were collected from wells: W85-6A, W99-R5A, B85-4, and B87-8. Sulfate and dissolved sulfur
concentrations, as well as additional measured field parameters are presented in Table 2.

2.2 ANALYTICAL RESULTS
2.2.1 Chromium

Chromium was detected in 8 of the 22 wells sampled. The laboratory reporting limit for total
chromium was 2.50 pg/L and for dissolved chromium was 5.00 pg/L.

Seven of the shallow “A” zone wells exhibited chromium concentrations that were at or above
the laboratory reporting limit. These wells included: RA-MW-12A (61.9 pg/L total chromium,
6.08 ug/L dissolved chromium), RA-MW-15A (9.00 pg/L total chromium), B87-8 (6.86 pg/L
total chromium, < 5 pg/L dissolved chromium), W85-6A (4.21 pg/L total chromium), W98-21A
(2.95 pg/L total chromium), RA-MW-17A (2.71 pg/L total chromium), and W92-16A (2.50
ng/L total chromium). The shallow “A” zone groundwater chromium concentrations and
estimated plume contours are presented in Figure 3. Filtered sample data (when available) were
used in preparing Figure 3.

Three of the deeper “B” zone wells exhibited chromium concentrations that were at or above the
laboratory reporting limit. These wells included: W92-16B (3.03 ug/L total chromium),
RA-MW-16B (3.03 pg/L total chromium), and W85-6B (2.50 pg/L total chromium). The deeper
“B” zone groundwater chromium concentrations and estimated plume contours are presented in
Figure 4. Filtered sample data (when available) were used in preparing Figure 4.

Hexavalent chromium was not detected at a concentration greater than the method reporting limit
of 50 pg/L in the groundwater sample collected from well B87-8.
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Figures showing the chromium concentration trends in groundwater over time are included in
Appendix A. Filtered sample data (when available) were used in preparing the figures. Available
data from wells sampled during Operational and Functional monitoring in November/December
2003 are included to assist in determining trends. The Event 18 laboratory data sheets for
chromium are provided in Appendix B.

2.2.2 Water Quality

Dissolved oxygen (DO) concentrations measured during the Event 18 sampling ranged from a
low of 0.17 mg/L to a high of 10.86 mg/L. DO averaged 1.19 mg/L in samples collected from
wells within the ISRM treatment wall (RA-MW-12A [2.88 mg/L], RA-MW-12B [0.20 mg/L],
RA-MW-12C [0.49 mg/L]). The DO concentrations indicate the wall is still reductive which is
necessary for treatment of hexavalent chromium. Samples of groundwater collected
downgradient of the ISRM treatment wall had similar concentrations of DO compared to those
within the treatment wall.

The groundwater pH measured during the Event 18 sampling ranged from 6.25 to 7.78. The
maximum pH was measured in well RA-MW-12C and the minimum pH was measured in well
W97-18A.

Sulfate concentrations from the four submitted samples ranged from 14.6 mg/L to 62.5 mg/L and
dissolved sulfur concentrations ranged from 5.1 mg/L to 22.0 mg/L. The maximum sulfur and
sulfate concentrations were exhibited in the samples collected from well B8§7-8, which is located
downgradient of the ISRM treatment wall along the south side of East 1** Street.

2.3 GROUNDWATER FLOW DIRECTION AND ELEVATION

Groundwater surface elevations were determined using the known elevation of the top of each
well casing and the depth to groundwater measured in each long-term monitoring well. The
depth to groundwater measurements were collected from 18 wells between approximately 12:00
and 14:00 hours on October 15, 2012. Groundwater elevations were not measured in well W85-
3A since the well could not be located. Groundwater elevation data is presented in Table 4 and
Figure 5.

The calculated groundwater elevations in wells W97-19A and W97-19B have been anomalously
low during the last several sampling events. The casing elevations for these two wells, in
addition to three other wells, were corrected after completion of the RA due to two different
datums having been historically used at the site. The remaining three wells were resurveyed in
2007 due to the development of the shopping center. It is suspected that the correction factor,
which was an average based on the relative differences from eight wells, is not appropriately
applied to these wells. Based upon this information, data from these wells was not used in
groundwater flow direction and elevation calculations.

A new concrete pad for roll-off containers was installed at the location of well W98-20A since
the previous sampling event. The well monument visually appeared to have been preserved
during the installation of the pad; however, the groundwater elevation measurements collected
from the well during this event were anomalously high. It is suspected that the well casing may
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have been impacted by the construction of the concrete pad and this well was not used in
groundwater flow direction and elevation calculations.

The Columbia River elevation at the United State Geological Survey (USGS) gauging station
14144700, which is located approximately 1.3 miles west of the FHC site at the northern end of
the 1-5 Bridge, was obtained for use in determining flow direction. Between 12:00 and 14:00
hours on October 15, 2012, the elevation of the river ranged from 2.94 to 3.42 feet above mean
sea level (AMSL) (corrected to NGVD 1929 by adding 1.82 feet to the measured gage height).
The daily mean elevation for October 15, 2012 was 4.60 feet AMSL. The river elevation
information can be obtained from http://waterdata.usgs.gov/usa/nwis/uv?14144700.

Excluding the anomalous data from wells W97-19A, W97-19B, and W98-20A; the groundwater
surface elevations ranged from 4.60 feet AMSL in well W99-RSA to 4.83 feet AMSL in well
B85-3. Utilizing the depth to groundwater data collected between 12:09 and 13:39 on October
15, 2012, groundwater in the vicinity of the FHC site flows in a generally southwest to west-
southwest direction with a horizontal gradient of approximately 0.00008 feet per foot (ft/ft).
Due to the relatively flat gradient at the site, the groundwater flow direction is estimated to vary
across the field area.

2.4 QUALITY ASSURANCE

Data quality was verified by collecting field duplicate samples. Laboratory duplicates and matrix
spike analyses were performed by the analytical laboratory. The quality control results are
presented in Table 5.

Field duplicates were collected from four of the sampled wells including: W85-6A (QA-1), B85-
4 (QA-2), RA-MW-15B (QA-3), and RA-MW-12A (QA-4). The duplicate sample collected
from W85-6A was analyzed for sulfate. The duplicate samples collected from B85-4 and RA-
MW-12A were analyzed for total chromium (unfiltered). The duplicate sample collected from
RA-MW-15B was analyzed for dissolved chromium (filtered) and total chromium (unfiltered).

The field duplicate sample, QA-1, collected from well W85-6A, had good correlation with the
original sample result for sulfate [0.5% relative percent difference (RPD)].

The field duplicate sample, QA-2, collected from well B85-4, could not be correlated to the
original sample result for total chromium since neither the duplicate nor the original sample
exhibited concentrations of this analyte above the laboratory reporting limits.

The field duplicate sample, QA-3, collected from well RA-MW-15B, could not be correlated to
the original sample result for either total chromium or dissolved chromium since neither the
duplicate nor the original sample exhibited concentrations of these analytes above the laboratory
reporting limits.

The field duplicate sample, QA-4, collected from well RA-MW-12A, had relatively poor
correlation with the original sample result for total chromium (16.9% RPD). Well RA-MW-12A
has a relatively slow recharge rate and the groundwater from this well has relatively high
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turbidity (12.1 NTU). The relatively high RPD between the duplicate and original samples from
this well is likely due to variations in the amount of total suspended solids.

2.5 INVESTIGATION-DERIVED WASTES

Investigation-derived waste (IDW) generated during the sampling event consisted of well
purge/decontamination water, used PPE, and disposable sampling supplies. During sampling,
purge/decontamination water was stored on site in 5-gallon buckets. At the completion of sampling
event, the water was transported to the City of Vancouver’s operations center and disposed of in
accordance with the Special Wastewater Discharge Authorization Number 2010.06, which was
issued to WESTON by the City of Vancouver on September 7, 2010 and is valid through
September 7, 2015. Approximately 60 gallons of purge/decontamination water was disposed to the
City’s sanitary sewer system. PPE and other solid IDW were disposed to general refuse.

2.6 DISCUSSION AND CONCLUSIONS

Chromium concentrations, which are reported here using dissolved (field-filtered) fractions when
available, were detected above laboratory reporting limits in 6 of the 13 samples collected from
the wells screened in the shallower “A” groundwater zone. The concentrations ranged from 2.50
micrograms per liter (ug/L) to 9 pg/L. The maximum concentration was detected in well RA-
MW-15A, which is located immediately downgradient from the in-situ redox manipulation
(ISRM) treatment wall. The remaining five samples with detectable concentrations were
collected from wells RA-MW-12A, RA-MW-17A, W92-16A, W85-6A, and W98-21A. Well
RA-MW-12A is located at the ISRM treatment wall. The remaining four wells are located
approximately 75 feet east, 105 feet southwest, 550 feet south, and 850 feet south of the ISRM,
respectively. During the sampling of well RA-MW-12A, groundwater was observed to be
relatively turbid throughout the purging process. This relatively high turbidity is thought to be
due to the presence of insoluble chromium compound particulates. The sample collected from
well B87-8 was additionally analyzed for hexavalent chromium; however, the sample did not
exhibit a concentration that exceeded the laboratory reporting limit of 50 pg/L. The relative
locations of the sampled “A” zone wells are presented in Figure 3.

Chromium concentrations were detected above laboratory reporting limits in 3 of the 9 samples
collected from within the wells screened in the deeper “B” groundwater zone. The concentrations
of the samples, which are reported here using dissolved (field-filtered) fractions when available,
ranged from 2.50 pg/L to 3.03 pg/L. These samples were collected from wells RA-MW-16B,
W92-16B, and W85-6B; which are located approximately 110 feet southeast, 115 feet southwest,
and 550 feet south of the ISRM, respectively. The relative locations of the sampled “B” zone
wells are presented in Figure 3.

The exhibited concentrations in samples collected from both the shallow “A” groundwater zone
and the deeper “B” groundwater zone were similar to those reported during the previous Event
17 (September 2011) sampling event.

Dissolved oxygen (DO) data collected from the three sampled wells at the ISRM treatment wall;
which included RA-MW-12A, RA-MW-12B, and RA-MW-12C; indicates that an area of
reducing conditions still exists and therefore that the hexavalent chromium treatment zone is still
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active. The DO concentrations at these wells ranged from 2.88 milligrams per liter (mg/L) in the
shallow well to 0.20 mg/L and 0.49 mg/L in the deeper wells. In addition, the negative oxygen
reduction potential (ORP) data collected from these wells, which ranged from -178 millivolts
(mV) to -278 mV, implies that reducing conditions are present within the ISRM treatment wall.

Sulfur and Sulfate concentrations in the two sampled wells (B87-8 and B85-4) that are located
approximately 200 feet downgradient of the ISRM treatment wall were approximately 49 percent
higher than the previous Event 17 concentrations. The concentrations in the two sampled wells
(W85-6A and W99-R5A) that are located between approximately 550 feet and 2,400 feet
downgradient of the ISRM wall were similar to the previous round of sampling.
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3. ANALYTICAL METHODS AND DATA VALIDATION
3.1 ANALYTICAL METHODS REQUIREMENTS AND DATA VALIDATION

The laboratory data quality assurance review and validation of analytical results for 26 water
samples has been completed (22 field samples and 4 field duplicate samples). Samples were
collected between October 15 and 18, 2012 from monitoring wells at the Frontier Hard Chrome
site and were analyzed for total recoverable chromium. In addition, three samples were analyzed
for dissolved chromium, one sample was analyzed for hexavalent chromium, and four samples
were analyzed for both sulfate and dissolved sulfur.

The quality assurance review was performed on the laboratory data sheets and the Ecology
memorandum to ensure that the analytical results met data quality objectives for the project. All
laboratory quality assurance results as applicable (e.g., holding times, blank sample analysis,
matrix spike/duplicate analysis, laboratory control sample analysis) supplied to WESTON for the
analyses met acceptance criteria specified in the work plan (Weston 2004), with no exceptions
noted.

Samples collected from three wells; RA-MW-12A, RA-MW-15B, and B87-8; were collected
both as total recoverable and dissolved fractions — with one fraction submitted for total
recoverable chromium analysis and the other filtered at the time of collection and submitted for
dissolved chromium analysis. An additional sample was collected from wells RA-MW-12A, RA-
MW-15B, and B85-4 as field duplicates and submitted for total recoverable chromium analysis.
Additionally, a field duplicate sample was collected from well RA-MW-15B and submitted for
dissolved chromium analyses and a field duplicate sample was collected from well W85-6A and
submitted for sulfate analysis. Field duplicate samples were not collected for hexavalent
chromium or dissolved sulfur analysis.

Data validation documentation is provided in Appendix D.
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Long Term Monitoring Report 1 Event 18



Frontier Hard Chrome - Vancouver, WA

Table 1: Frontier Hard Chrome - Event 18 Chromium Results

Concentration (pg/L)
Well Number' Sample Observations
Total Dissolved
B85-3 250U — Clear; no significant odor or sheen
B85-4 250U — Clear; no significant odor or sheen
B87-8 6.86 5.00U Clear; no sheen; slight sulfur odor
RA-MW-12A 61.9 6.08 Clear; no sheen;, strong sulfur odor
RA-MW-12B 250U — Clear; no sheen; moderate sulfur odor
RA-MW-12C 2500 -— Clear; no significant odor or sheen
RA-MW-15A 9.00 — Clear; no significant odor or sheen
RA-MW-15B 250U 5.00U0 Clear; no significant odor or sheen
RA-MW-16A 250U — Clear; no significant odor or sheen
RA-MW-16B 3.03 — Clear; no significant odor or sheen
RA-MW-17A 2.7 — Clear; no significant odor or sheen
W85-6A 4.21 — Clear; no significant odor or sheen
W85-6B 2.50 — Clear; no significant odor or sheen
W92-16A 2.50 — Clear; no significant odor or sheen
. W92-16B 3.03 — Clear; no significant odor or sheen
W97-18A 250U — Clear; no significant odor or sheen
W97-19A 250U — Clear; no significant odor or sheen
W97-19B 250U — Clear; no significant odor or sheen
W98-21A 2.95 — Clear; no significant odor or sheen
W98-21B 250U — Clear; no significant odor or sheen
W99-R5A 250U — Clear; no significant odor or sheen
W99-R5B 250U — Clear; no significant odor or sheen

8]
pg/L
]

Not Analyzed
analyte not detected above laboratory reporting limit

micrograms per liter

Only the 22 wells that were proposed to be sampled during Event 17 are included.
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Frontier Hard Chrome - F'ancouver, WA December 2012

|
’ Table 2: Frontier Hard Chrome - Event 18 Monitoring Field Parameters'
Well Number? T(f'c")p Sg:::(fl-l.c (n?g(/)L) pH ((')nltf; Dslisl(;::rgd %‘:Z]‘f; T;’;‘%i{’]i)‘y
: (mS/cm) (mg/L)
B85-3 12.54 0.875 0.28 6.82 -58.1 — — 0.44
} B85-4 13.19 0.416 0.38 6.77 119.1 20 549 0.21
B87-8 13.29 0.394 0.42 6.79 -16.5 22 62.5 7.47
RA-MW-12A 14.06 2.271 2.88 7.50 -278.0 — — 12.10
RA-MW-12B 13.45 0.855 0.20 7.40 -214.3 — —_ 0.79
RA-MW-12C 13.23 0.557 0.49 7.78 -178.2 — — 0.30
RA-MW-15A 13.14 1.108 0.42 6.53 2.6 — — 0.18
RA-MW-15B 13.23 0.388 0.19 7.23 67.0 — — 0.31
RA-MW-16A 13.33 0.919 0.43 6.54 67.2 — — 0.63
RA-MW-16B 13.41 0.781 0.17 6.83 110.4 — — 0.18
RA-MW-17A 13.04 1.052 0.37 6.52 -35.4 — — 0.64
W85-6A 14.26 0.249 5.07 6.54 101.8 7.9 222 0.14
W85-6B 14.20 0.217 10.86 7.65 107.0 — — 0.24
W92-16A 13.88 0.343 0.24 6.60 111.3 — — 1.33
‘ W92-16B 13.43 0.271 9.27 6.93 134.2 — — 0.52
W97-18A 13.75 0.173 1.00 6.25 150.4 — — 0.37
W97-19A 14.11 0.249 2.85 6.55 111.8 — — 0.27
W97-19B 14.01 0.255 2.80 6.70 126.0 — — 0.37
W98-21A 14.13 0.253 4.53 6.34 154.7 — — 0.23
W98-21B 13.69 0.274 4.92 6.49 155.8 — — 0.16
W99-R5A 14.08 0.246 438 6.40 140.4 5.1 14.6 0.23
W99-R5B 13.94 0.250 4.86 6.64 141.1 — — 0.19

Not Analyzed

mlL

= milligrams per liter
mV = millivolts
NTU = nephelometric turbidity unit
mS/cm = milliSiemens per centimeter
1 = Parameters recorded after measurements stabilized
2 = Only the 22 wells that were sampled during Event 18 are included
3 = Sulfate and Dissolved Sulfur data obtained from laboratory analysis

Long Term Monitoring Report Table 2 (1 of 1) Event 18




Frontier Hard Chrome - Vancouver, WA December 2012
Table 3: Comparison of Conventional Parameters
Well Numb Temperature (°C)
Feb-04 Apr-04 Aug-04 May-05 Dec-05 Mar-06 Jun-06 Sep-06 Dec-06 Mar-07 Jun-07 Sep-07 Dec-07 Sep-08 Sep-09 Sep-10 Sep-11 Oct-12
BS5-3 146 14.8 15.2 15.8 14.4 14.1 13.6 14.6 12.4 12,5 13.6 13.7 13.1 8.0 14.0 13.2 14.0 12,5
B854 14.1 14.4 15.1 14.4 13.9 135 143 14.5 13.8 14.6 14.4 — 13.5 87 147 17.0 14.9 132
B87-8 14.5 147 158 152 14.7 144 14.5 14.4 13.8 14.4 143 14.5 13.6 8.8 143 13.7 14.6 133
RA-MW-12A 14.9 15.9 179 15.2 14.9 146 143 14.9 13.9 14.0 13.9 14.4 13.8 8.7 15.5 135 14.5 14.1
RA-MW-12B 144 16.6 16.7 156 14.3 14.9 14.4 14.5 13.4 14.3 14.1 14.4 133 85 14.2 137 14.0 135
RA-MW-12C 144 16.5 16.6 15.1 14.2 14.3 14.2 14.2 131 133 14.1 14.1 13.2 85 14.4 132 145 13.2
RA-MW-15A 14.3 14.5 15.0 15.0 14.7 148 14.7 15.1 147 15.3 15.1 14.7 13.6 9.0 14.6 14.1 143 13.1
RA-MW-158 139 14.4 15.4 14.7 14.1 14.0 14.5 172 14.1 14.8 14.9 14.3 13.4 8.8 146 14.0 14.3 13.2
RA-MW-16A 14.3 149 16.0 14.9 15.1 13.3 134 14.8 13.8 14.0 13.9 14.1 — 8.6 142 138 14.2 13.3
RA-MW-16B 143 14.6 16.0 147 13.9 13.7 13.8 15.2 13.4 143 138 14.1 — 8.8 144 14.0 14.1 134
RA-MW-17A 143 153 16.7 15.1 14.5 137 - 13.9 13.4 13.1 14.1 13.8 13.4 85 13.7 13.8 13.8 13.0
W85-6A 14.1 14.1 15.5 140 — — 13.7 15.3 13.9 132 13.6 14.1 13.2 8.7 15.7 14.4 152 143
W85-6B 13.6 13.8 16.3 137 — — 3.8 15.1 13.1 13.1 13.8 15.0 12.9 8.6 16.6 14.5 15.0 14.2
W92-16A 142 156 16.1 153 14.0 13.8 14.1 15.5 13.6 13.3 14.5 14.5 133 8.6 14.8 14.3 15.1 13.9
W92-16B 14.1 14.7 16.2 15.2 13.7 137 138 15.4 13.1 13.3 14.4 14.6 13.0 87 14.6 14.0 15.0 134
W97-18A 1.3 11.0 15.0 12.7 13.9 120 - 138 13.0 1.6 125 13.2 13.0 78 137 136 145 13.8
W97-19A 125 13.3 16.0 14.3 13.8 12,9 —_ 153 13.9 13.8 141 14.3 13.3 8.7 14.9 14.3 14.9 14.1
W97-19B 127 133 15.9 153 133 12.4 — 15.2 13.0 14.2 14.4 14.5 12,9 88 14.1 14.2 15.0 14.0
W98-21A 13.1 143 14.2 138 13.9 13.8 13.7 15.0 137 13.7 14.0 145 123 84 17.1 14.1 145 14.1
W98-21B 13.1 13.6 14.0 13.8 13.7 13.0 13.7 14.7 134 13.5 14.2 14.5 132 8.5 16.7 13.8 147 13.7
W99-RSA 14.2 14.9 15.7 14.8 14.8 14.7 15.1 — 13.9 13.9 15.5 15.4 14.1 10.0 14.7 143 14.8 14.1
W99-R5B 13.9 14.4 15.6 14.4 145 139 14.7 — 13.5 13.5 15.0 15.2 136 9.5 15.1 14.2 14.4 13.9
RA-MW-11A 157 16.5 17.4 15.7 15.0 15.1 15.1 14.9 13.7 13.8 14.0 14.0 13.5 — — — — —
RA-MW-11B 14.9 16.3 17.0 15.6 14.9 14.7 14.7 14.7 13.4 13.6 14.1 143 132 — - — — —
RA-MW-13A 15.0 14.6 15.7 149 14.5 14.3 13.7 14.1 12.8 138 143 143 13.2 — — — — —
RA-MW-13B 148 14.7 15.4 14.9 14.2 14.3 141 14.2 13.0 13.9 14.2 138 13.2 — — - — —
RA-MW-13C 14.2 15.0 14.9 14.5 14.3 13.8 13.8 14.1 12.4 13.9 14.0 14.0 12.9 -— — — — —
RA-MW-14A 13.9 14.3 153 146 4.7 10.8 — 13.6 12.7 10.8 13.0 13.2 12,9 — — — — —
RA-MW-14B 14.0 14.9 15.5 14.5 14.1 123 — 14.0 128 1.3 13.8 13.5 12.9 — — — — —
W85-7A 1.4 12,6 149 13.9 14.5 12.3 13.7 15.9 13.4 12.7 13.4 — 14.5 —_ — — — —
W85-7B 12.1 13.0 14.5 136 14.1 128 13.4 14.4 13.0 13.0 13.4 — 13.4 — — — — —
W97-18B 1.4 124 14.4 13.5 13.0 10.7 — 138 12,6 12.0 13.6 — — —_ — — — —
W98-20A 13.8 12,5 15.4 143 143 13.1 — 15.3 14.0 13.1 13.6 — 13.2 — — — — —
Long Term Monitoring Report Table 3 (1 of 6) Event 18




Frontier Hard Chrome - Vancouver, WA December 2012

(Table 3 continued)

Well Namb Specific Conductivity (mS/cm)
Feb-04 Apr-04 Aug-04 May-05 Dec-05 Mar-06 Jun-06 Sep-06 Dec-06 Mar-07 Jun-07 Sep-07 Dec-07 Sep-08 Sep-09 Sep-10 Sep-11 Oct-12
B85-3 0.99 0.90 0.98 0.8 0.54 0.74 0.64 0.72 0.97 0.84 0.68 0.77 0.90 0.81 0.77 0.72 0.65 0.88
B85-4 0.41 1.17 05l 0.71 0.28 0.74 0.33 0.56 0.92 739.00 0.60 — 0.43 0.63 0.58 0.55 0.34 0.42
B87-8 0.26 0.55 0.36 0.29 0.24 0.38 0.27 0.36 0.44 0.39 0.19 0.33 0.36 0.27 0.32 0.45 0.31 0.39
RA-MW-12A 6.01 540 4.00 332 2.52 2.47 2.37 2.26 295 0.85 111 1.98 2.34 2.55 202 2,59 255 227
RA-MW-12B 225 119 1.52 2,56 247 134 1.39 1.19 212 112 0.89 155 1.49 1.55 1.74 L1 0.78 0.86
RA-MW-12C 218 1.34 113 0.68 1.09 0.69 0.88 0.53 1.05 065 0.49 0.58 0.81 0.80 0.97 0.72 0.54 0.56
RA-MW-15A 1.88 1.04 1.08 1.30 142 1.53 .44 1.27 1.74 1.10 1.06 1.06 128 1.03 1.04 0.99 0.89 N
RA-MW-15B 0.47 0.86 0.68 0.64 0.91 0.92 0.80 0.46 1.60 1.16 0.49 0.81 122 0.93 0.85 0.49 0.33 0.39
RA-MW-16A 2,95 1.46 2.00 1.70 1.07 1.04 1.01 0.80 113 1.02 0.83 0.91 — 0.93 1.04 089 0.83 0.92
RA-MW-16B 242 1.19 1.40 1.81 0.92 0.67 0.5 0.43 1.34 1.05 0.32 0.48 — 0.74 0.66 0.49 0.50 0.78
RA-MW-17A 1.80 1.80 1.80 139 118 1.30 — 1.18 1.30 1.04 1.03 116 1.47 1.46 .43 123 0.96 1.05
W85-6A 0.11 0.33 0.34 299.00 — — 0.23 0.24 0.24 0.36 0.27 0.32 0.30 0.27 0.24 0.26 0.22 0.25
W85-68 0.31 0.41 0.33 0.26 - — 0.10 0.11 0.17 0.24 0.19 020 0.26 0.32 0.22 0.19 0.18 0.22
W02-16A 0.33 0.25 0.27 0.23 0.24 0.28 0.28 0.37 0.47 0.57 0.47 0.53 0.64 0.61 0.48 0.36 0.36 0.34
W92-168 117 137 0.95 0.66 0.09 0.34 0.42 0.32 0.61 0.57 0.25 0.44 0.60 0.50 0.15 0.21 0.27 0.27
W97-18A 0.11 0.09 0.11 0.08 0.10 0.19 — 0.15 0.16 0.16 0.10 0.14 0.18 0.23 0.21 0.19 0.16 0.17
W97-19A 0.25 0.26 0.28 0.23 0.23 0.19 — 0.21 0.26 0.24 0.19 022 0.26 0.30 0.30 0.26 0.24 0.25
w97-198 0.26 0.26 0.29 0.22 0.06 0.19 — 0.20 0.28 0.23 0.19 0.21 0.25 0.30 0.09 0.26 0.24 0.26
W98-21A 0.16 0.23 0.29 0.45 0.19 0.19 0.22 0.25 0.29 0.29 0.27 027 0.09 0.29 0.30 0.28 0.22 0.25
Wwog-21B 0.24 027 0.27 0.25 0.18 0.22 0.21 0.24 0.32 0.31 0.21 0.26 027 0.29 0.26 0.30 0.20 0.27
W99-RSA 0.24 0.25 0.24 0.22 0.21 0.20 0.20 — 0.27 0.22 0.21 0.2 0.20 0.27 0.28 0.26 0.22 0.25
W99-R5B 0.26 0.26 0.27 0.23 0.22 0.22 0.22 — 0.28 0.24 0.21 0.22 0.26 0.29 0.27 0.25 0.23 0.25
RA-MW-11A 1.67 189 2,02 148 1.82 2.0 1.46 1.70 221 1.75 122 1.62 199 — — — — —
RA-MW-11B 1.49 2.08 2,02 1.72 2.25 1.17 0.94 110 1.50 121 0.77 1.05 1.59 — — — —_ —
RA-MW-13A 521 242 3.29 2.83 2.49 2.17 1.66 113 233 134 123 1.47 1.69 — — — — —
RA-MW-13B 373 1.38 2.15 241 2.16 0.8 0.82 0.50 222 123 0.50 0.98 134 — - — — —
RA-MW-13C 307 1.82 1.41 1.28 0.71 0.79 0.82 0.57 136 0.93 0.51 0.60 0.93 — — — — —
RA-MW-[4A 143 171 1.96 1.08 0.88 0.87 — 0.92 0.77 0.87 0.74 0.89 0.95 — — — — —
RA-MW-14B 1.56 1.21 0.98 1.08 1.00 0.78 — 0.69 0.89 0.87 0.68 085 102 — - - — —
W85-7A 0.13 0.14 021 0.12 0.11 0.10 0.16 0.16 0.13 219.00 0.11 — 0.27 — - - — —
W85-7B 0.28 0.31 0.32 0.01 0.01 0.0 0.02 0.0l 0.03 0.01 0.02 — 0.02 — - — — —
W97-18B 0.26 0.24 027 0.22 0.19 0.19 — 0.19 0.28 0.23 0.17 — - — - — — —
W98-20A 0.16 0.15 0.23 0.12 0.12 0.13 - 0.18 0.25 0.18 0.16 — 0.26 — —_ — — —
Long Term Monitoring Report Table 3 (2 0f 6) Event 18




Frontier Hard Chrome - Vancouver, WA

December 2012

(Table 3 continued)

Dissolved Oxygen (mg/L)

Well Numb Feb-04 Apr-04 Aug-04 May-05 Dec-05 Mar-06 Jun-06 Sep-06 Dec-06 Mar-07 Jun-07 Sep-07 Dec-07 Sep-08 Sep-09 Sep-10 Sep-11 Oct-12
B85-3 1.1 0.16 1.57 4.50 0.12 2.97 0.22 1.04 0.80 0.02 0.24 0.15 0.21 0.18 0.39 0.27 0.62 0.28
B85-4 0.65 1.37 1.50 0.33 0.20 0.22 0.52 1.61 0.30 0.03 0.27 — 0.24 0.26 0.40 0.34 0.55 0.38
B87-8 0.13 1.03 1.06 0.35 0.28 0.53 0.37 0.52 0.25 0.0t 7.00 0.19 0.11 0.24 0.40 0.17 0.62 042

RA-MW-12A 0.24 0.09 0.20 0.13 0.04 0.00 52.70 17.00 56.41 0.00 0.00 -0.47 0.00 0.00 0.51 1.96 1.28 2.88

RA-MW-12B 0.27 0.07 0.27 0.07 0.05 1.26 45.10 12.16 73.22 0.00 9.82 -0.39 0.00 0.00 0.40 0.23 027 0.20

RA-MW-12C 0.20 0.14 0.42 0.25 0.07 1.10 5.16 4.93 333 0.01 0.40 0.23 0.00 0.28 0.53 0.20 0.18 0.49

RA-MW-15A 0.33 0.21 1.53 0.47 0.15 8.34 0.47 2.89 0.29 0.04 0.19 0.48 0.10 0.32 0.48 0.32 0.56 0.42

RA-MW-15B 0.22 0.10 0.74 0.44 0.18 0.79 0.30 1.25 0.30 0.06 0.15 0.18 0.12 0.30 0.60 0.26 0.54 0.19

RA-MW-16A 0.73 0.27 1.39 1.60 0.11 5.40 0.54 0.49 031 0.05 0.36 0.31 — 0.15 0.43 0.31 0.65 0.43

RA-MW-16B 0.75 0.15 0.86 0.75 0.33 1.85 0.27 0.27 0.21 0.05 0.24 0.16 — 0.19 0.33 0.25 0.36 0.17

RA-MW-17A 0.60 0.19 1.99 0.60 0.20 3.69 — 0.74 0.35 0.11 0.14 0.22 0.10 0.19 0.51 0.32 0.45 0.37

WB85-6A 492 0.43 0.85 4.90 — — 1.86 2.06 263 0.09 0.51 0.93 252 208 4.01 297 351 5.07
W85-6B 346 6.13 6.54 5.50 — — 7.87 3.83 5.15 0.05 4.96 5.95 6.10 4.87 13.98 10.48 9.20 10.86
W92-16A 0.98 0.13 249 310 0.28 0.15 0.45 0.32 0.33 0.13 0.32 0.22 0.11 0.15 0.54 0.28 0.48 0.24
W92-16B 0.14 0.53 1.97 3.40 5.40 1.02 0.54 212 0.23 0.80 4.16 1.60 0.11 1.31 14.02 10.90 8.21 9.27
W97-18A 1.27 0.74 1.09 0.50 1.10 4.00 — 1.45 0.90 0.90 0.67 0.69 0.69 0.64 0.33 0.19 0.66 1.00
Wa7-19A 4.72 1.79 2273 4.60 0.97 3.51 — 3.50 9.37 1.00 3.74 3.57 4.69 392 6.56 2.42 3.67 2385
W97-19B 1.81 1.31 2.60 2.60 1.10 2.99 — 3.43 4.13 0.52 283 355 3.44 3.0l 9.81 1.67 4.06 2.80
W98-21A 1.29 1.49 3.03 13.30 1.20 1.05 3.26 2.59 4.97 0.07 0.80 244 2.53 2.58 3.18 281 352 4.53
W98-21B 1.24 3.29 282 17.70 3.90 1.08 3.37 242 4.90 0.02 352 1.98 273 2.58 8.21 2.60 7.13 4.92
W99-R5A 472 4.26 5.60 5.30 3.30 1.83 5.10 — 6.26 4.90 4.53 4.55 5.38 5.40 6.33 5.10 5.13 4.38
W99-R5B 3.97 27 4.70 5.10 1.90 203 4.20 — 4.90 340 3.49 3.86 4.66 4.34 5.76 5.03 4.55 4.86

RA-MW-11A 0.32 0.10 0.66 6.69 0.16 0.00 24.20 22.50 1.80 0.00 0.13 -0.12 0.00 - — — - —_

RA-MW-1IB 0.19 0.15 0.50 0.14 0.10 0.19 26.60 4.44 2.50 0.00 0.81 0.15 0.00 — — — — —

RA-MW-13A 1.63 0.17 1.13 0.53 0.11 0.38 0.27 1.00 0.00 0.04 0.24 0.20 0.11 — — — — —

RA-MW-13B 0.73 0.16 0.73 0.51 0.21 045 0.35 0.49 0.00 0.09 0.14 0.51 0.09 — — — — —

RA-MW-13C 0.22 0.15 0.43 1.40 2.98 0.96 0.41 0.80 0.00 0.06 0.46 0.26 0.07 — — — — —

RA-MW-14A 0.89 022 5.96 0.51 0.22 6.74 — 0.88 1.75 0.60 0.21 0.17 0.11 — — — — —

RA-MW-14B 1.08 0.10 277 042 0.12 2.58 — 0.52 1.73 0.90 0.13 0.20 0.10 — — — — —

W85-TA 4.05 3.7 218 4.30 2.20 6.70 5.89 3.09 2.39 0.18 329 — 2.60 — — — — —
W85-78 278 511 6.10 8.70 4.00 10.30 10.96 3.77 0.06 0.10 8.79 — 7.85 — — — — —
W97-18B 201 5.56 4.52 4.90 2.00 1.17 — 4.25 4.59 1.09 472 — — — — — — —
W98-20A 4.92 3.76 5.50 5.00 3.20 5.10 — 3.63 9.14 5.70 3.03 — 4.87 — — — — —
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Frontier Hard Chrome - Vancouver, WA December 2012

(Table 3 continued)

Well Numb pH
Feb-04 Apr-04 Aug-04 May-05 Dec-05 Mar-06 Jun-06 Sep-06 Dec-06 Mar-07 Jun-07 Sep-07 Dec-07 Sep-08 Sep-09 Sep-10 Sep-11 Oct-12
B85-3 6.49 6.68 6.91 6.39 6.70 6.64 6.42 6.33 6.73 6.68 6.66 6.88 7.02 6.88 6.74 6.85 5.82 6.82
B854 6.14 6.26 6.53 6.22 6.51 6.49 6.21 6.28 6.47 6.53 6.53 — 7.21 6.62 6.28 6.41 5.20 6.77
B87-8 6.55 631 6.73 6.54 6.68 6.57 6.35 6.61 6.71 6.71 6.89 6.99 7.44 6.90 6.90 6.63 6.14 6.79
RA-MW-I12A 8.36 8.73 8.86 8.98 841 8.19 8.46 8.54 7.59 7.86 7.97 7.97 8.53 716 7.64 7.79 6.58 7.50
RA-MW-12B 777 7.83 7.92 8.30 8.68 8.16 176 7.83 8.06 7.94 7.55 7.79 8.28 175 7.25 7.31 6.43 7.40
RA-MW-12C 8.13 7.92 8.09 7.95 8.14 7.89 7.92 7.90 7.74 7.80 779 8.14 8.57 7.99 7.81 7.70 6.68 7.8
RA-MW-15A 6.35 637 6.74 6.20 6.30 6.47 6.28 6.09 6.53 6.61 6.50 6.68 7.19 6.63 6.53 6.51 580 6.53
RA-MW-15B 6.35 6.83 118 6.39 6.39 6.51 6.26 6.61 6.39 6.48 6.84 6.73 7.18 6.66 6.52 7.01 633 7.23
RA-MW-I6A 6.61 6.61 6.75 6.42 6.44 6.62 6.44 5.96 6.68 6.71 6.64 6.82 — 6.74 6.62 6.56 435 6.54
RA-MW-16B 6.42 7.12 7.09 6.31 7.12 7.06 6.85 6.09 6.62 6.78 7.27 741 — 711 7.18 728 543 6.83
RA-MW-17A 6.55 6.43 6.61 6.20 6.39 6.50 - 6.42 6.66 6.59 6.47 6.69 7.26 6.65 6.68 6.55 5.57 6.52
W85-6A 6.23 6.22 6.40 6.36 — — 6.25 547 6.63 6.47 6.50 6.77 6.85 6.71 6.24 6.52 6.07 6.54
W85-68 6.40 6.42 6.68 6.62 — — 893 7.16 8.05 6.83 6.76 7.15 7.09 6.87 8.50 912 7.80 7.65
Wo2-16A 6.42 6.42 6.72 6.60 6.56 6.60 6.67 5.87 6.59 6.52 6.44 6.75 7.41 6.61 6.40 6.56 547 6.60
W92-16B 7.51 7.58 7.63 7.59 6.88 7.54 7.38 6.35 7.46 762 7.51 7.70 8.23 7.21 7.22 717 5.93 6.93
W97-18A 583 5.96 6.19 6.17 6.78 6.57 — 5.08 6.29 6.32 6.23 6.54 7.07 6.33 6.33 6.30 5.20 6.25
W97-19A 6.35 6.24 6.28 6.35 6.59 6.41 — 5.53 6.55 6.58 6.57 6.91 7.33 6.51 6.35 6.53 3.30 6.55
W97-19B 6.68 6.49 6.30 6.47 6.68 6.68 — 5.89 6.83 6.76 6.72 6.95 7.50 6.65 7.14 6.78 4.94 6.70
W9I8-21A 5.92 6.07 6.68 6.18 6.30 625 6.11 4.80 6.16 6.43 6.34 6.53 6.81 6.48 6.07 6.25 5.62 6.34
W98-21B 6.04 6.07 6.90 6.24 6.64 6.36 6.07 5.55 6.38 6.39 6.46 6.48 7.08 6.44 6.19 6.38 5.34 6.49
W99-RSA 6.03 5.98 6.28 6.21 6.22 6.28 6.23 - 6.40 6.30 6.18 6.58 6.73 6.31 6.52 6.35 5.60 6.40
W99-R5B 6.20 6.23 6.55 6.33 6.63 6.55 6.26 — 6.62 6.63 6.54 6.90 6.92 6.54 6.66 6.67 5.95 6.64
RA-MW-11A 7.51 753 7.00 6.52 6.64 6.64 6.46 6.48 6.43 6.69 6.68 6.86 7.26 — — — — —
RA-MW-11B 7.66 7.90 7.20 6.70 6.73 7.00 6.69 6.85 6.86 7.01 6.94 717 761 — — — — —
RA-MW-13A 715 7.15 7.03 6.70 6.86 6.82 6.82 6.96 7.02 7.08 6.95 7.11 721 — — — — —
RA-MW-13B 7.23 7.56 7.30 6.86 6.99 7.15 6.95 7.52 7.04 7.06 7.43 735 7.27 — — — — —
RA-MW-13C 7.36 735 7.44 7.33 7.48 .25 7.25 7.45 7.45 7.44 7.53 781 7.62 — — — — —
RA-MW-14A 6.64 6.81 6.99 6.50 6.60 6.60 — 5.98 6.76 6.65 6.62 6.89 6.85 - — — — —
RA-MW-14B 6.90 7.14 733 6.75 6.78 6.87 - 6.40 6.98 6.82 6.89 7.06 7.04 — — — — —_
W85-7A 6.24 6.04 6.26 6.20 6.30 6.35 6.24 5.69 6.45 6.33 6.40 — 6.61 — — — — —
W85-78 6.63 6.51 6.71 5.91 6.18 6.14 6.37 5.39 6.57 6.23 6.30 — 6.71 - — — — —
Wwa7-188 6.57 6.35 6.67 6.41 6.60 6.16 — 6.25 6.55 6.61 6.68 — — — — — — —
W98-20A 6.01 5.91 6.32 5.97 6.29 6.18 — 4.90 6.26 6.41 6.19 — 7.02 — — — — -
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Frontier Hard Chrome - Vancouver, WA

December 2012

(Table 3 continued)

Well Numb ORP (mV)
Feb-04 Apr-04 Aug-04 May-05 Dec-05 Mar-06 Jun-06 Sep-06 Dec-06 Mar-07 Jun-07 Sep-07 Dec-07 Sep-08 Sep-09 Sep-10 Sep-11 Oct-12
B85-3 -7 -107 -37 -47 -93 62 -43 -53 -59 -43 -66 -30 -52 -39 27 61 -50 -58
B854 10 41 59 218 -26 75 86 179 161 182 90 — 123 108 162 220 479 119
B87-8 -8 31 17 199 2 73 86 160 167 170 87 95 106 6 107 12 42 -17
RA-MW-12A -468 -466 -430 417 -403 -393 -363 =311 -373 -324 -374 -369 -396 310 -154 -304 -333 =278
RA-MW-12B -363 =321 -315 415 414 -345 -327 -355 -374 <313 -363 -361 -379 318 2215 -283 -308 214
RA-MW-12C -282 179 -154 -239 -314 -234 -191 164 =217 -137 -129 <235 -289 2219 -167 -233 =275 -178
RA-MW-15A -47 4 39 10 -12 -137 -28 -52 -24 13 -58 41 7 47 93 50 68 3
RA-MW-15B -5 28 15 17 -1l 16 34 76 32 48 -15 64 29 82 122 75 407 67
RA-MW-16A -94 -45 -58 -156 -103 -160 93 -125 -125 -112 -109 21 — -30 120 96 315 67
RA-MW-16B -57 -70 60 -85 -130 -131 ©6 -155 -113 -88 -112 -43 — -46 29 21 490 110
RA-MW-17A -91 -40 -7 -5 227 -89 — -106 -34 -128 -79 74 -25 -1 -6 -39 54 -35
W85-6A 17 57 86 163 — — 107 356 123 172 168 240 176 218 200 144 328 102
W85-6B 19 76 72 159 — — 79 340 70 164 161 236 177 229 165 117 357 107
W92-16A 1 -14 30 110 110 -32 61 129 127 76 100 98 112 113 154 118 413 1t
W92-168 -116 61 -60 73 119 -103 30 253 113 71 60 116 114 121 152 151 459 134
W97-18A 32 57 67 103 58 137 — 317 192 119 135 133 130 147 60 140 505 150
W97-19A 71 94 72 218 69 149 — 311 96 71 156 233 128 205 127 155 609 12
W97-19B 56 86 56 52 76 142 — 295 88 74 153 240 121 193 138 163 562 126
W98-21A 28 69 79 182 113 160 114 484 157 -55 165 243 135 228 183 196 453 155
W98-21B 33 72 47 202 121 161 17 471 148 1 161 249 140 226 188 194 486 156
W99-R5A 58 96 97 153 123 197 116 — 131 100 81 237 186 226 134 174 403 140
W99-R5B 58 78 74 201 92 204 11 — 122 92 90 239 180 213 167 162 414 141
RA-MW-11A -384 -39} -316 -110 241 -246 2216 294 -671 -260 263 -258 -259 — — — — —
RA-MW-11B -394 393 -332 296 289 -301 278 317 -303 -261 .287 -276 313 — — — — —
RA-MW-13A -155 -102 -97 -94 =204 -176 -93 -153 -121 -125 -144 -69 -101 — — — — —
RA-MW-13B -129 ~123 -104 -105 -125 -197 -85 -152 -125 -144 -166 -79 -99 — — — - —
RA-MW-13C -136 -126 -116 -142 -33 -175 <112 -135 -137 -133 -143 -100 -140 — — — — —
RA-MW-14A =17 ~41 -54 -75 -82 -136 — -80 64 -104 -154 -25 -14 — — — — —
RA-MW-14B -112 -95 -102 -112 -134 -133 — -98 -144 -141 -129 -57 -64 — — — — —
W85-7A 68 83 57 197 116 i3 127 246 131 186 160 — 175 - - — — —
W85-7B 59 73 66 215 132 146 167 259 141 187 161 — 189 — — — — —
W97-18B 57 63 60 188 83 152 — 233 187 123 118 — — — — — — —
WO8-20A 52 116 84 219 116 171 — 366 143 91 166 — 153 — — — — —
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(Table 3 continued)

Well Namb Sulfur (mg/L)
Feb-04 Apr-04 Aug-04 May-05 Dec-05 Mar-06 Jun-06 Sep-06 Dec-06 Mar-07 Jun-07 Sep-07 Dec-07 Sep-08 Sep-09 Sep-10 Sep-11 Oct-12

B85-4 23 150 31 87 20 103 21 59 67 59 75 — 23 39 32 33 13 20
B87-8 9 52 22 17 23 48 21 42 31 34 43 28 24 14 17 35 12 22
W85-6A - 15 14 18 — — 12 15 7 26 19 19 10 9 6 7 7 8
Wos-21A — — — — 8 10 ~— — — — — — — — — — — —
W99-R5A 5 6 4 5 6 7 6 5 5 5 5 5 6 6 6 5 5 5
RA-MW-11A 286 296 304 285 460 448 322 402 342 311 304 3in 345 — — — — —
RA-MW-13A 743 246 324 372 363 310 213 Al 207 107 130 148 122 — — — — —
RA-MW-14A 189 228 214 136 122 158 124 140 72 107 117 113 103 — — — — —
W85-7A 3 4 5 4 4 3 5 6 3 10 4 — 7 — — — - —

Sulfate (mg/L)
B854 58 410 104 222 50 253 75 169 212 201 195 - 60 107 95 97 38 55
B87-8 21 137 73 170 63 125 74 07 98 113 120 87 61 39 54 102 35 63
W85-6A 5 36 44 44 — — 35 41 21 85 51 59 27 20 19 20 22 22
W98-21A — — — — 19 25 — — — — — — — — — — — —
WO99-RSA 12 12 13 15 13 15 18 14 14 16 14 15 16 17 19 15 16 15
RA-MW-11A 620 751 1040 736 1200 3040 993 1170 1120 954 795 995 989 — — — — —
RA-MW-13A 1960 712 1056 985 971 1980 682 323 657 362 331 451 342 — — — — —
RA-MW-14A 477 635 697 357 351 429 396 400 225 358 283 347 284 — — — — —
W85-7A [ 9 15 13 8 8 18 16 7 30 10 —_ 18 — - — — —

— [ = Not Analvzed
mg/L | = milligrams per liter
mV | = millivolts
mS/em || = milliSiemens per centimeter
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. Table 4; Frontier Hard Chrome - Event 18 Ground Water Elevations - 15 October 2012
Casing Depth to Water level
Well Number Time Elevation Water Elevation
(ft AMSL) (ft) (R AMSL)
W85-3A — 26.40 — —
W85-3B 13:13 26.77 21.95 4.82
W97-18A! 13:39 24.66 19.89 4.77
B85-4' 13:34 25.13 20.33 4.80
B87-8! 13:29 25.79 20.98 4.81
W92-16B 13:19 25.51 20.77 4.74
W92-16A 13:17 25.62 20.89 4.73
B85-3! 13:24 24.90 20.07 4.83
W85-7A" 12:43 26.22 21.53 4.69
w8s-7B! 12:44 26.41 21.73 4.68
W97-19A% 12:24 22.45 17.84 4.61
w97-19B™ 12:25 21.72 17.16 4.56
W98-20A" 12:36 26.62 21.74 4.88
_ W85-6A" 13:03 25.90 21.17 4.73
. Ww85-6B' 13:04 25.85 21.10 4.75
W98-21B' 12:55 27.05 2231 4.74
W98-21A" 12:53 26.79 22.11 4.68
W99-R5A 12:09 32.26 27.66 4.60
W99-R5B 12:11 32.33 27.72 4.61
USGS 14144700 2‘:“1‘0/”1‘;7;8%; 4.60
E oo caberts e borm st Fromiot Hard Chrome. Wesian (1203) Long-Term Mortorng lan has aplid a comeetion fator
e e vaton messstment: not sed i flow ection and radic calcutons

4 =Siage height of the Columbia River corrected to the NGVD 1929 (add 1.82 feet) for October 15. 2012
AMSL = Above Mean Sea Level
ft =feel
USGS = United States Geological Survey
— = Could not measure water level elevation due 1o well not having been Jocated.
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Frontier Hard Chrome - Vancouver, WA

December 2012

Table 5: Quality Assurance Sample Results

Duplicate Sample Original Sample Duplicate Sample Relative Percent
Well Number iD Concentration Concentration Difference
Total Chromium (pg/L) (unfiltered)

B85-4 QA-2 250U 250U -
RA-MW-15B QA-3 250U 250U -
RA-MW-12A QA-4 61.9 73.3 16.9

Dissolved Chromium (ug/L) (field filtered)
RA-MW-15B QA-3 5.00U 500U -
Sulfate (mg/L)
W85-6A QA-1 22.2 22.1 0.5
mg/L = muHigrams per liter
U = analvie not detected above laboratory reporting limit
ugl = micrograms per liter
— = not calculable
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APPENDIX A

GROUNDWATER CHROMIUM CONCENTRATION TRENDS



Sample Number
MJ2AHO0
MJ2BJ6
MJ4732
184232

05504298
104235
244311
394197
494094
134266
234092
384551
504141

8394092
90906513
1009065-10
1009064-11
1210057-10

Well B85-3
Matrix Sample Date Analyte Conc. Units Qualifier Station Location  Notes
Water 05-Feb-04 Chromium 5 pg/L J B85-3 Total
Water 07-Apr-04 Chromium 14 pg/L U B85-3 Total
Water 18-Aug-04 Chromium 10 pg/L U B85-3 Total
Water 03-May-05 Chromium 1.1 ug/L B85-3 Total
Water 13-Dec-05 Chromium 6.3 ug/L B85-3 Total
Water 06-Mar-06 Chromium 49 pg/L B85-3 Total
Water 14-Jun-06 Chromium 54 pg/L B85-3 Total
Water 26-Sep-06 Chromium 0.9 pg/L B85-3 Total
Water 03-Dec-06 Chromium 5 pg/L u B85-3 Total
Water 01-Apr-07 Chromium 25 pg/L B85-3 Total
Water 06-Jun-07 Chromium 3.6 pg/L B85-3 Total
Water 18-Sep-07 Chromium 53 pg/L B85-3 Total
Water 10-Dec-07 Chromium 4.5 pg/L B85-3 Total
Water 21-Sep-08 Chromium 3.5 pg/L B85-3 Total
Water 16-Sep-09 Chromium 1.73 Mg/l B85-3 Total
Water 14-Sep-10 Chromium 0.5 pg/L u B85-3 Total
Water 14-Sep-11 Chromium 2 Mg/L U B85-3 Total
Water 16-Oct-12 Chromium 2.50 Mg/l U B85-3 Total
Well B85-3

L. 12
e~
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£ 0 : : : , . -
O 0
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Oct-03

Apr-04
Oct-04

Oct-05

Apr-06 |
Oct-06 -

~ ~ [00] oo}

o o OI o

i © < O
Sample Date

Apr-09 -

Oct-09

Apr-10

Oct-10

Apr-11

Oct-11
Apr-12

Oct-12 -

Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.

NTU
1.00
3.00
0.00
2.80
8.10
7.00
6.00
1.00
7.00
5.10
4.00
9.00
7.70
7.10
2.34
0.55
1:51
0.44



Well B85-4

Sample Number  Matrix Sample Date Analyte Conc. Units Qualifier Station Location Notes NTU
MJ2AH4 Water 05-Feb-04 Chromium 37.7 ug/L B85-4 Total 1.00
MJ2BK1 Water 07-Apr-04 Chromium 8.1 ug/L J B85-4 Total 0.00
MJ4738 Water 18-Aug-04 Chromium 3.7 ug/L J B85-4 Total 4.00
184246 Water 04-May-05 Chromium 1.1 Mg/l B85-4 Total 2.00
05504296 Water 13-Dec-05 Chromium 26.8 pg/L B85-4 Total 5.70
104237 Water 06-Mar-06 Chromium 5.8 pg/L B85-4 Total 3.90
244310 Water 14-Jun-06 Chromium 0.9 pg/L B85-4 Total 0.30
394207 Water 27-Sep-06 Chromium 1.5 pg/L B85-4 Total 1.00
494084 Water 02-Dec-06 Chromium 5 pg/L U B85-4 Total 0.00
134252 Water 30-Mar-07 Chromium 28 pg/L B85-4 Total 1.40
234091 Water 06-Jun-07 Chromium 24 pg/L B85-4 Total 2.10
504143 Water 11-Dec-07 Chromium 3.3 pg/L B85-4 Total 1.40
8394097 Water 21-Sep-08 Chromium 1.9 pg/L B85-4 Total 3.30
90906517 Water 15-Sep-09 Chromium 1.31 pg/L B85-4 Total 0.71

1009065-08 Water 14-Sep-10 Chromium 0.86 pg/L B85-4 Total 0.25
1009064-08 Water 13-Sep-11 Chromium 2 pg/L U B85-4 Total 1.1
1210057-11 Water 17-Oct-12 Chromium 2.50 pa/L U B85-4 Total 0.21
Well B85-4
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.




Sample Number
MJ2AG9
MJ2BKO
MJ4737
184247
05504297
104236
244308
394204
494082
134251
234089
384552
504144
8394098

90906520
1009065-20
1009064-10
1210057-13

Well B87-8
Matrix Sample Date Analyte Conc. Units Qualifier Station Location  Notes
Water 04-Feb-04 Chromium 18.2 Mg/l B87-8 Total
Water 07-Apr-04 Chromium 241 pg/L B87-8 Total
Water 18-Aug-04 Chromium 8.5 pg/L J B87-8 Dissolved
Water 04-May-05 Chromium 18.8 pg/L B87-8 Total
Water 13-Dec-05 Chromium 31 ug/L B87-8 Total
Water 06-Mar-06 Chromium 50 pg/L B87-8 Total
Water 14-Jun-06 Chromium 218 pg/L B87-8 Total
Water 27-Sep-06 Chromium 13.4 pg/L B87-8 Dissolved
Water 02-Dec-06 Chromium 31 pg/L B87-8 Total
Water 30-Mar-07 Chromium 7.8 ug/L B87-8 Dissolved
Water 06-Jun-07 Chromium 9.2 pg/L B87-8 Dissolved
Water 18-Sep-07 Chromium 53.3 pg/L B87-8 Dissolved
Water 11-Dec-07 Chromium 56.9 pg/L B87-8 Dissolved
Water 21-Sep-08 Chromium 119 pg/L B87-8 Dissolved
Water 16-Sep-09 Chromium 40.5 ug/L B87-8 Dissolved
Water 15-Sep-10 Chromium 2.71 pa/L B87-8 Dissolved
Water 14-Sep-11 Chromium 3 pg/L B87-8 Dissolved
Water 17-Oct-12 Chromium 5.00 pg/L U B87-8 Dissolved
Well B87-8
300
=
2 250 -
e o |
?@ 200
R
g 150 \
S 100 5
S \ e
= = :
: : \/’/A’\/\/ \
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O o : : : - . : : - ; " - .
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§ 2 8§ 2 8 &8 8 2 8 8 8 &8 8 & 8 & 8 % 38
Sample Date

Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.

NTU
2.00
8.00

36.00
6.50
5.10
8.00
3.00
13.00
0.10
11.00
0.90
2.10
8.40
13.00
16.70
6.60
2.54
7.47



Well RA-MW-12A

Sample Number  Matrix Sample Date Analyte Conc. Units Qualifier Station Location  Notes NTU
MJ2524 Water 17-Oct-03 Chromium 192 ug/L RA-MW-12A Dissolved >10
MJ27F5 Water 12-Nov-03 Chromium 155 ug/L RA-MW-12A Dissolved >10
MJ2AFO Water 02-Feb-04 Chromium 180 pg/L RA-MW-12A Total 7.00
MJ2BH9 Water 06-Apr-04 Chromium 55.8 pg/L RA-MW-12A Dissolved 17.00
MJ4725 Water 17-Aug-04 Chromium 249 pa/L RA-MW-12A Dissolved 12.00
184253 Water 05-May-05 Chromium 16 pg/L RA-MW-12A Dissolved 32.00

05504282 Water 12-Dec-05 Chromium 10.2 pg/L RA-MW-12A Dissolved 86.00
104243 Water 07-Mar-06 Chromium 9.6 pg/L RA-MW-12A Dissolved 60.00
244313 Water 15-Jun-06 Chromium 50 pg/L u RA-MW-12A Dissolved 47.00
394218 Water 28-Sep-06 Chromium 6.0 pg/L RA-MW-12A Dissolved 80.00
494110 Water 04-Dec-06 Chromium 6.8 pg/L RA-MW-12A Dissolved 12.00
134255 Water 30-Mar-07 Chromium 50 pg/L RA-MW-12A Dissolved 85.00
234081 Water 05-Jun-07 Chromium 46 pg/L RA-MW-12A Dissolved 55.00
384560 Water 19-Sep-07 Chromium 47 pg/L RA-MW-12A Dissolved 11.00
504161 Water 12-Dec-07 Chromium 5t pg/L RA-MW-12A Dissolved 60.00

8394103 Water 22-Sep-08 Chromium 11.2 pg/L RA-MW-12A Dissolved ~ 200.00
90906523 Water 16-Sep-09 Chromium 8.68 pg/L RA-MW-12A Dissolved  102.00
1009065-25 Water 15-Sep-10 Chromium 7T pg/L RA-MW-12A Dissolved >10
1009064-24 Water 15-Sep-11 Chromium 9 pg/L RA-MW-12A Dissolved 40.00
1210057-25 Water 18-Oct-12 Chromium 6.08 pg/L RA-MW-12A Dissolved 12.10

Well RA-MW-12A
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Sample Date

Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.




Sample Number

MJ2526
MJ27F7
MJ2AF1
MJ2BJO
MJ4726
184254
05504283
104242
244315
394216
494108
134253
234082
384562
504162
8394105
90906524
1009065-24
1009064-22
1210057-24

Well RA-MW-12B

Matrix Sample Date Analyte Conc. Units Qualifier Station Location Notes
Water 17-Oct-03 Chromium 9.3 pg/L BJ RA-MW-12B Dissolved
Water 12-Nov-03 Chromium 13.5 pg/L RA-MW-12B Dissolved
Water 02-Feb-04 Chromium 7.6 pg/L J RA-MW-12B Total
Water 06-Apr-04 Chromium 3.3 Hg/L U RA-MW-12B Total
Water 17-Aug-04 Chromium 42 pg/L J RA-MW-12B Total
Water 05-May-05 Chromium 4.1 pg/L RA-MW-12B Total
Water 12-Dec-05 Chromium 10.9 pg/L RA-MW-12B Total
Water 07-Mar-06 Chromium 3.3 pg/L RA-MW-12B Total
Water 15-Jun-06 Chromium 24 pg/L RA-MW-12B Total
Water 28-Sep-06 Chromium 24 pg/L RA-MW-12B Total
Water 04-Dec-06 Chromium 5 pg/L U RA-MW-12B Total
Water 30-Mar-07 Chromium 34 pg/L RA-MW-12B Total
Water 05-Jun-07 Chromium 3.0 pg/L RA-MW-12B Total
Water 19-Sep-07 Chromium 4.2 pg/L RA-MW-12B Total
Water 12-Dec-07 Chromium 3.3 pg/L RA-MW-12B Total
Water 22-Sep-08 Chromium 26 pg/L RA-MW-12B Total
Water 17-Sep-09 Chromium 2.84 pg/L RA-MW-12B Total
Water 16-Sep-10 Chromium 1.32 ug/L RA-MW-12B Total
Water 15-Sep-11 Chromium 2 ug/L U RA-MW-12B Total
Water 18-Oct-12 Chromium 2.50 pg/L U RA-MW-12B Total
Well RA-MW-12B
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.

NTU
>10
>10
6.00
0.00
2.00
450
8.00
1.70
14.00
1.00
2.00
2.20
1.10
0.80
0.60
0.90
0.97
<10
0.99
0.79



Well RA-MW-12C

Sample Number  Matrix Sample Date Analyte Conc. Units Qualifier Station Location Notes NTU
MJ2528 Water 17-Oct-03 Chromium 3.3 pg/L BJ RA-MW-12C Dissolved >10
MJ27F9 Water 12-Nov-03 Chromium 1.1 pg/L BJ RA-MW-12C Dissolved >10
MJ2AF2 Water 03-Feb-04 Chromium 2.8 pg/L J RA-MW-12C Total 1.00
MJ2BJ1 Water 06-Apr-04 Chromium 27 pg/L J RA-MW-12C Total 0.00
MJ4727 Water 17-Aug-04 Chromium 0.98 pg/L J RA-MW-12C Total 2.00
184255 Water 5-May-05 Chromium 4.4 pg/L RA-MW-12C Total 5.20

05504284 Water 12-Dec-05 Chromium 8.7 pg/L RA-MW-12C Total 3.00
104245 Water 7-Mar-06 Chromium 22 pg/L RA-MW-12C Total 1.00
244317 Water 15-Jun-06 Chromium 0.6 pg/L J RA-MW-12C Total 0.30
394215 Water 28-Sep-06 Chromium 1.5 pg/L RA-MW-12C Total 0.40
494117 Water 4-Dec-06 Chromium 5.1 pg/L RA-MW-12C Total 3.00
134256 Water 31-Mar-07 Chromium 56 pg/L RA-MW-12C Total 3.40
234079 Water 5-Jun-07 Chromium 42 pg/L RA-MW-12C Total 1.90
384563 Water 19-Sep-07 Chromium 3.9 pg/L RA-MW-12C Total 2.90
504163 Water 12-Dec-07 Chromium 3.6 ug/L RA-MW-12C Total 3.30

8394106 Water 22-Sep-08 Chromium 3.7 pg/L RA-MW-12C Total 1.90
90906525 Water 17-Sep-09 Chromium 1.4 pg/L RA-MW-12C Total 1.55
1009065-23 Water 16-Sep-10 Chromium 0.66 pg/L RA-MW-12C Total <10
1009064-23 Water 15-Sep-11 Chromium 2 pg/L U RA-MW-12C Total 0.68
1210057-23 Water 18-Oct-12 Chromium 2.50 pa/L U RA-MW-12C Total 0.30

Well RA-MW-12C
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.




Sample Number

MJ2506
MJ27E8
MJ2AG7
MJ2BH1
MJ4722
184248
05504290
104251
244290
394192
494090
134241
234068
384541
504153
8394093
90906514
1009065-19
1009064-16
1210057-18

Well RA-MW-15A

Matrix Sample Date Analyte Conc. Units Qualifier Station Location  Notes
Water 15-Oct-03 Chromium 4 pg/L U RA-MW-15A Total
Water 11-Nov-03 Chromium 1.5 pg/L BJ RA-MW-15A Total
Water 04-Feb-04 Chromium 7.2 pg/L J RA-MW-15A Total
Water 05-Apr-04 Chromium 1.8 pg/L J RA-MW-15A Total
Water 17-Aug-04 Chromium 1.5 pg/L J RA-MW-15A Total
Water 04-May-05 Chromium 47 pg/L RA-MW-15A Total
Water 13-Dec-05 Chromium 37 pg/L RA-MW-15A Total
Water 07-Mar-06 Chromium 53 pg/L RA-MW-15A Total
Water 12-Jun-06 Chromium 46 pg/L RA-MW-15A Total
Water 25-Sep-06 Chromium 2.7 pg/L RA-MW-15A Total
Water 02-Dec-06 Chromium 5.0 pg/L u RA-MW-15A Total
Water 29-Mar-07 Chromium 3.7 pg/L RA-MW-15A Total
Water 04-Jun-07 Chromium 4.0 pg/L RA-MW-15A Total
Water 17-Sep-07 Chromium 3.1 Mg/l RA-MW-15A Total
Water 12-Dec-07 Chromium 3.9 pg/L RA-MW-15A Total
Water 21-Sep-08 Chromium 24 pg/L RA-MW-15A Total
Water 17-Sep-09 Chromium 2.62 pg/L RA-MW-156A Total
Water 16-Sep-10 Chromium 2.82 pg/L RA-MW-15A Total
Water 15-Sep-11 Chromium 2 ug/L ] RA-MW-15A Total
Water 18-Oct-12 Chromium 9.00 pg/L RA-MW-15A Total
Well RA-MW-15A
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.

NTU

<10
<10
1.00
0.00
0.00
2.00
1.30
0.00
0.60
0.20
2.00
0.30
0.50
0.40
1.10
0.30
1.32
<10
2.46
0.18



Well RA-MW-15B

Sample Number  Matrix Sample Date Analyte Conc. Units Qualifier Station Location  Notes NTU
MJ2507 Water 15-Oct-03 Chromium 35.8 pg/L RA-MW-15B Total <10
MJ27E9 Water 11-Nov-03 Chromium 3.2 ug/L BJ RA-MW-15B Total <10
MJ2AG8 Water 04-Feb-04 Chromium 136 Mg/L RA-MW-15B Total 2.00
MJ2BH2 Water 05-Apr-04 Chromium 5.5 pg/L J RA-MW-15B Total 0.00
MJ4723 Water 17-Aug-04 Chromium 22 pg/L J RA-MW-15B Total 1.00
184249 Water 04-May-05 Chromium 190 pg/L RA-MW-15B Total 9.70

05504288 Water 13-Dec-05 Chromium 113 pg/L RA-MW-15B Total 3.50
104252 Water 08-Mar-06 Chromium 8.7 pg/L RA-MW-15B Dissolved 5.00
244202 Water 12-Jun-06 Chromium 5 pg/L U RA-MW-15B Dissolved 4.00
394190 Water 25-Sep-06 Chromium 238 Mg/L RA-MW-15B Dissolved 4.00
494092 Water 02-Dec-06 Chromium 16 pg/L RA-MW-15B Dissolved 7.00
134243 Water 29-Mar-07 Chromium 9.2 Mg/L RA-MW-15B Dissolved 2.40
234069 Water 04-Jun-07 Chromium 24 pg/L RA-MW-15B Dissolved 3.40
384543 Water 17-Sep-07 Chromium 238 pg/L RA-MW-15B Dissolved 2.60
504155 Water 12-Dec-07 Chromium 44 pg/L RA-MW-15B Dissolved 4.50

8394094 Water 21-Sep-08 Chromium 2.7 pg/L RA-MW-15B Dissolved 1.30
90906515 Water 17-Sep-09 Chromium 1.13 pg/L RA-MW-15B Dissolved 0.32
1009065-21 Water 16-Sep-10 Chromium 2.02 pg/L RA-MW-15B Dissolved <10
1009064-17 Water 15-Sep-11 Chromium 2 pg/L u RA-MW-15B Dissolved 0.95
1210057-19 Water 18-Oct-12 Chromium 5.00 pg/L U RA-MW-15B Dissolved 0.31

Well RA-MW-15B
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Sample Date

Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.




Sample Number
MJ2502
MJ27EO
MJ2AG5
MJ2BG8
MJ4716
184257

05504293
104238
244304
394189
494087
134236
234085
384538

8394088
90906509
1009065-17
1009064-19
1210057-21

Well RA-MW-16A

Matrix Sample Date Analyte Conc. Units Qualifier Station Location  Notes
Water 14-Oct-03 Chromium 49 pg/L BJ RA-MW-16A Total
Water 10-Nov-03 Chromium 47 Mg/L BJ RA-MW-16A Total
Water 04-Feb-04 Chromium 9.2 Hg/L J RA-MW-16A Total
Water 05-Apr-04 Chromium 2 Mg/l J RA-MW-16A Total
Water 16-Aug-04 Chromium 35 pg/L J RA-MW-16A Total
Water 05-May-05 Chromium 2.2 Hg/L RA-MW-16A Total
Water 13-Dec-05 Chromium 4.1 pg/L RA-MW-16A Total
Water 07-Mar-06 Chromium 37 Mg/l RA-MW-16A Total
Water 12-Jun-06 Chromium 28 pg/L RA-MW-16A Total
Water 25-Sep-06 Chromium 1.7 pg/L RA-MW-16A Total
Water 02-Dec-06 Chromium 5 ug/L u RA-MW-16A Total
Water 29-Mar-07 Chromium 29 pg/L RA-MW-16A Total
Water 06-Jun-07 Chromium 26 pa/L RA-MW-16A Total
Water 18-Sep-07 Chromium 23 pg/L RA-MW-16A Total
Water 20-Sep-08 Chromium 1 pg/L RA-MW-16A Total
Water 16-Sep-09 Chromium 0.83 ug/L RA-MW-16A Total
Water 16-Sep-10 Chromium 1.09 pg/L RA-MW-16A Total
Water 15-Sep-11 Chromium 2 pg/L U RA-MW-16A Total
Water 18-Oct-12 Chromium 2.50 pg/L u RA-MW-16A Total
Well RA-MW-16A
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Sample Date

Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.

NTU
<10
<10
1.00
1.00
2.00
8.50
1.20
1.70
1.00
1.00
0.10
1.70
1.00
0.70
1.30
0.48
<10
1.05
0.63



Well RA-MW-16B

Sample Number  Matrix Sample Date Analyte Conc. Units Qualifier Station Location Notes NTU
MJ2503 Water 14-Oct-03 Chromium 7.6 pg/L BJ RA-MW-16B Total <10
MJ27E1 Water 10-Nov-03 Chromium 25 pg/L BJ RA-MW-16B Total <10
MJ2AG6 Water 04-Feb-04 Chromium 57.4 pg/L BJ RA-MW-16B Total 1.00
MJ2BHO Water 05-Apr-04 Chromium 1 pg/L J RA-MW-16B Dissolved 0.00
MJ4717 Water 16-Aug-04 Chromium 2.8 pg/L J RA-MW-16B Total 3.60
184256 Water 05-May-05 Chromium 225 pg/L RA-MW-16B Total 5.70

05504291 Water 13-Dec-05 Chromium 6.1 Mg/l RA-MW-16B Dissolved 3.90
104239 Water 07-Mar-06 Chromium 1.3 pg/L RA-MW-16B Total 0.00
244305 Water 12-Jun-06 Chromium 3.2 pg/L RA-MW-16B Total 0.30
394187 Water 25-Sep-06 Chromium 1.3 pg/L RA-MW-16B Dissolved 0.70
494089 Water 02-Dec-06 Chromium 18 pg/L RA-MW-16B Dissolved 0.20
134238 Water 29-Mar-07 Chromium 7.9 pg/L RA-MW-16B Dissolved 3.70
234087 Water 06-Jun-07 Chromium 1.4 pg/L RA-MW-16B Dissolved 0.30
384540 Water 18-Sep-07 Chromium 1.4 pg/L RA-MW-16B Dissolved 3.00

8394089 Water 20-Sep-08 Chromium 19.2 pg/L RA-MW-16B Total 0.30
90906510 Water 16-Sep-09 Chromium 0.5 pg/L u RA-MW-16B Total 0.85
1009065-18 Water 16-Sep-10 Chromium 0.5 pg/L u RA-MW-16B Total <10
1009064-20 Water 15-Sep-11 Chromium 2 pg/L u RA-MW-16B Total 0.85
1210057-22 Water 18-Oct-12 Chromium 3.03 pg/L RA-MW-16B Total 0.18

Well RA-MW-16B
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Sample Number
MJ2501
MJ27E5
MJ2AGO
MJ2BH7
MJ4715
184260

05504299
104240
244293
394193
494105
134232
234064
384532
504157

8394090

90906511
1009065-15
1009064-21
1210057-15

Well RA-MW-17A

Matrix Sample Date Analyte Conc. Units Qualifier Station Location  Notes
Water 14-Oct-03 Chromium 6.8 UG/L BJ RA-MW-17A Total
Water 11-Nov-03 Chromium 57 UGI/L BJ RA-MW-17A Total
Water 03-Feb-04 Chromium 10.2 UG/L J RA-MW-17A Total
Water 06-Apr-04 Chromium 2.6 UG/L J RA-MW-17A Total
Water 16-Aug-04 Chromium 5 UG/L J RA-MW-17A Total
Water 05-May-05 Chromium 0.92 UG/L RA-MW-17A Total
Water 13-Dec-05 Chromium 7.6 UG/L RA-MW-17A Total
Water 07-Mar-06 Chromium 8.6 UG/L RA-MW-17A Total
Water 13-Jun-06 Chromium 5.7 UG/L RA-MW-17A Total
Water 26-Sep-06 Chromium 4.0 UG/L RA-MW-17A Total
Water 04-Dec-06 Chromium 5.0 UG/L U RA-MW-17A Total
Water 29-Mar-07 Chromium 5.0 UG/L RA-MW-17A Total
Water 04-Jun-07 Chromium 49 UG/L RA-MW-17A Total
Water 17-Sep-07 Chromium 4.2 UG/L RA-MW-17A Total
Water 12-Dec-07 Chromium 1.5 UG/L RA-MW-17A Total
Water 20-Sep-08 Chromium 42 UG/L RA-MW-17A Total
Water 17-Sep-09 Chromium 3.9 UG/L RA-MW-17A Total
Water 15-Sep-10 Chromium 3.31 UG/L RA-MW-17A Total
Water 15-Sep-11 Chromium 2 ug/L U RA-MW-17A Total
Water 17-Oct-12 Chromium 2.71 pg/L RA-MW-17A Total
i Well RA-MW-17A
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Sample Date

Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.

NTU
<10
<10
1.00
0.00
1.00
10.00
3.10
7.00
1.00
1.00
0.80
1.20
2.70
1.70
0.90
1.60
0.57
1.10
1.12
0.64



Well W85-6A

Sample Number  Matrix Sample Date Analyte Conc. Units Qualifier Station Location  Notes NTU
MJ2AJ8 Water 09-Feb-04 Chromium 1.4 pg/L J W85-6A Total No Data
MJ2BLO Water 08-Apr-04 Chromium 14.3 pg/L W85-6A Total 0.00
MJ4747 Water 19-Aug-04 Chromium 9.1 pg/L J W85-6A Total <10
184235 Water 04-May-05 Chromium 29 pg/L W85-6A Total 1.00
244284 Water 12-Jun-06 Chromium 2.2 pg/L W85-6A Total 0.70
394182 Water 25-Sep-06 Chromium 41 pg/L W85-6A Total 0.10
494113 Water 05-Dec-06 Chromium 5 pg/L U W85-6A Total 2.00
134245 Water 30-Mar-07 Chromium 3.4 pg/L W85-6A Total 0.50
234072 Water 05-Jun-07 Chromium 3.2 pg/L W85-6A Total 0.20
384545 Water 18-Sep-07 Chromium 41 pg/L W85-6A Total 0.60
504132 Water 10-Dec-07 Chromium 21 pg/L W85-6A Total 0.50

8394083 Water 20-Sep-08 Chromium 29 pg/L W85-6A Total 0.20

90906501 Water 15-Sep-09 Chromium 1.53 pg/L W85-6A Total 0.64

1009065-03 Water 15-Sep-10 Chromium 3.06 pg/L W85-6A Total 0.15

1009064-03 Water 13-Sep-11 Chromium 3 pg/L W85-6A Total 0.61

1210057-03 Water 16-Oct-12 Chromium 4.21 pg/L W85-6A Total 0.14
Well W85-6A
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.




Sample Number
MJ2AJ9
MJ2BL1
MJ4748
184236
244286
394183
494114
134246
234073
384546
504133
8394081

90906502
1009065-05
1009064-05
1210057-05

Well W85-6B
Matrix Sample Date Analyte Conc. Units Qualifier Station Location  Notes
Water 09-Feb-04 Chromium 12.9 pg/L W85-6B Total
Water 08-Apr-04 Chromium 47 pg/L J W85-6B Total
Water 19-Aug-04 Chromium 5.6 pa/L J W85-6B Total
Water 04-May-05 Chromium 29 pg/L W85-6B Total
Water 12-Jun-06 Chromium 48 pg/L W85-6B Total
Water 25-Sep-06 Chromium 3.8 Mg/l W85-6B Total
Water 05-Dec-06 Chromium 5 pg/L u W85-6B Total
Water 30-Mar-07 Chromium 29 pg/L W85-6B Total
Water 05-Jun-07 Chromium 2.0 pg/L W85-6B Total
Water 18-Sep-07 Chromium 2.6 pg/L W85-6B Total
Water 10-Dec-07 Chromium 2 pg/L W85-6B Total
Water 20-Sep-08 Chromium 3.6 pg/L W85-6B Total
Water 15-Sep-09 Chromium 2.69 ug/L W85-6B Total
Water 14-Sep-10 Chromium 2.65 pg/L W85-6B Total
Water 13-Sep-11 Chromium 2 Ha/L U W85-6B Total
Water 16-Oct-12 Chromium 2.50 pg/L u W85-6B Total
Well W85-6B
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.

NTU
No Data
0.00
5.00
1.00
49.00
14.00
9.00
4.60
1.80
1.30
0.30
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0.35
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0.54
0.24




Well W92-16A

Sample Number  Matrix Sample Date Analyte Conc. Units Qualifier Station Location  Notes NTU
MJ2AH1 Water 05-Feb-04 Chromium 4.2 pg/L J W92-16A Total 2.00
MJ2BJ7 Water 07-Apr-04 Chromium 0.95 pg/L U W92-16A Total 0.00
MJ4734 Water 18-Aug-04 Chromium 6.3 pg/L J W92-16A Total 0.00
184234 Water 03-May-05 Chromium 0.7 pg/L W92-16A Total 0.70

05504311 Water 14-Dec-05 Chromium 0.5 pa/L U W92-16A Total 0.70
104234 Water 06-Mar-06 Chromium 0.5 Mg/l U W92-16A Total 0.70
244304 Water 14-Jun-06 Chromium 1.1 pg/L W92-16A Total 2.00
394200 Water 26-Sep-06 Chromium 2.1 pg/L W92-16A Total 4.00
494085 Water 02-Dec-06 Chromium 5 pg/L U W92-16A Total 0.10
134267 Water 01-Apr-07 Chromium 0.56 Hg/L W92-16A Total 2.50
234093 Water 06-Jun-07 Chromium 0.94 pg/L W92-16A Total 1.80
384549 Water 18-Sep-07 Chromium 0.66 pg/L W92-16A Total 1.30
504152 Water 11-Dec-07 Chromium 0.5 pg/L u W92-16A Total 0.40

8394091 Water 22-Sep-08 Chromium 0.55 pg/L W92-16A Total 1.50

90906521 Water 16-Sep-09 Chromium 0.5 pg/L U W92-16A Total 0.48

1009065-12 Water 15-Sep-10 Chromium 0.5 pg/L U W92-16A Total 0.50

1009064-12 Water 14-Sep-11 Chromium 2 Hg/L u W92-16A Total 0.47

1210057-16 Water 17-Oct-12 Chromium 2.50 Hg/L W92-16A Total 1.33
Well W92-16A
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.




Well W92-16B

Sample Number  Matrix Sample Date Analyte Conc. Units Qualifier Station Location  Notes NTU
MJ2AH3 Water 05-Feb-04 Chromium 26 pg/L J W92-16B Total 7.00
MJ2BJ8 Water 07-Apr-04 Chromium 1.3 pg/L u W92-16B Total 2.00
MJ4735 Water 18-Aug-04 Chromium 0.79 ug/L J W92-16B Total <10

184233 Water 03-May-05 Chromium 0.68 pg/L W92-16B Total 3.90
05504312 Water 14-Dec-05 Chromium 3.1 pg/L W92-16B Total 5.10
104233 Water 06-Mar-06 Chromium 1 pg/L W92-16B Total 8.70
244305 Water 14-Jun-06 Chromium 3.7 pg/L W92-16B Total 7.00
394201 Water 26-Sep-06 Chromium 1.6 pg/L W92-16B Total 0.70
494086 Water 02-Dec-06 Chromium 5 pg/L u W92-16B Total 1.00
134268 Water 01-Apr-07 Chromium 1.4 pg/L W92-16B Total 6.80
234094 Water 06-Jun-07 Chromium 26 pg/L W92-16B Total 0.60
384550 Water 18-Sep-07 Chromium 3.0 pg/L W92-16B Total 220
504151 Water 11-Dec-07 Chromium 0.73 pg/L W92-16B Total 220
8394092 Water 22-Sep-08 Chromium 4.2 ua/L W92-16B Total 3.80
90906522 Water 16-Sep-09 Chromium 1.99 pg/L W92-16B Total 0.85
1009065-11 Water 15-Sep-10 Chromium 2.51 pg/L W92-16B Total 0.55
1009064-13 Water 14-Sep-11 Chromium 2 pg/L u W92-16B Total 1.90
1210057-17 Water 17-Oct-12 Chromium 3.03 pg/L W92-16B Total 0.52

Well W92-16B
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Well W97-18A

Sample Number  Matrix Sample Date Analyte Conc. Units Qualifier Station Location  Notes NTU
MJ2AH5 Water 05-Feb-04 Chromium 0.56 Mg/l J W97-18A Total 14.00
MJ2BK2 Water 07-Apr-04 Chromium 10 pg/L U W97-18A Total 0.00
MJ4739 Water 18-Aug-04 Chromium 10 pg/L U W97-18A Total 5.00
184244 Water 04-May-05 Chromium 0.5 pg/L W97-18A Total 1.00

05504300 Water 14-Dec-05 Chromium 0.56 pg/L W97-18A Total 4.00
104256 Water 08-Mar-06 Chromium 0.53 pg/L W97-18A Total 0.00
244208 Water 13-Jun-06 Chromium 0.6 pg/L W97-18A Total 9.00
394209 Water 27-Sep-06 Chromium 0.53 pg/L W97-18A Total 6.00
494080 Water 02-Dec-06 Chromium 5 pg/L U W97-18A Total 1.00
134269 Water 01-Apr-07 Chromium 05 pg/L u W97-18A Total 8.50
234095 Water 06-Jun-07 Chromium 0.5 ug/L U W97-18A Total 0.60
384555 Water 18-Sep-07 Chromium 0.5 pg/L u W97-18A Total 7.70
504142 Water 11-Dec-07 Chromium 0.5 pg/L U W97-18A Total 3.10

8394097 Water 21-Sep-08 Chromium 0.5 pg/L U W97-18A Total 0.90
90906512 Water 16-Sep-09 Chromium 0.5 pg/L U W97-18A Total 0.35
1009065-16 Water 16-Sep-10 Chromium 05 pg/L u W97-18A Total <10
1009064-09 Water 13-Sep-11 Chromium 2 pg/L U W97-18A Total 0.88
1210057-14 Water 17-Oct-12 Chromium 2.50 pg/L U W97-18A Total 0.37
Well W97-18A
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.




Sample Number
MJ2AJ0

MJ2BK4
MJ4749
184242
05504303
104259
244296
394211
494095
134239
234077
384556
504149
8394084
90906505
1009065-01
1009064-01
1210057-01

Well W97-19A
Matrix Sample Date Analyte Conc. Units Qualifier Station Location  Notes NTU
Water 06-Feb-04 Chromium 22 pg/L J W97-19A Total 7.00
Water 08-Apr-04 Chromium 7.9 pg/L J W97-19A Total 2.00
Water 19-Aug-04 Chromium 54 pg/L J W97-19A Total 8.00
Water 04-May-05 Chromium 37 ug/L W97-19A Total 1.80
Water 14-Dec-05 Chromium 1.4 pg/L W97-19A Total 0.00
Water 08-Mar-06 Chromium 1.2 ug/L W97-19A Total 1.00
Water 13-Jun-06 Chromium 1.2 ug/L W97-19A Total 1.00
Water 27-Sep-06 Chromium 21 pg/L W97-19A Total 0.40
Water 03-Dec-06 Chromium 5.0 pg/L u W97-19A Total 1.00
Water 29-Mar-07 Chromium 2.0 pg/L W97-19A Total 3.30
Water 05-Jun-07 Chromium 22 pg/L W97-19A Total 1.80
Water 19-Sep-07 Chromium 1.4 pg/L W97-19A Total 1.90
Water 11-Dec-07 Chromium 0.94 pg/L W97-19A Total 1.00
Water 20-Sep-08 Chromium 1.5 pg/L W9I7-19A Total 1.90
Water 14-Sep-09 Chromium 0.92 pg/L W9I7-19A Total 3.23
Water 14-Sep-10 Chromium 1.33 pg/L W9I7-19A Total 3.00
Water 12-Sep-11 Chromium 2 pg/L u W9I7-19A Total 0.70
Water 15-Oct-12 Chromium 2.50 pg/L u W9I7-19A Total 0.27
Well W97-19A
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.



Well W97-19B

Sample Number  Matrix Sample Date Analyte Conc. Units Qualifier Station Location Notes NTU
MJ2AJ1 Water 06-Feb-04 Chromium 12.5 pg/L J W97-19B Total 0.00
MJ2BK5 Water 08-Apr-04 Chromium 5.1 pg/L J W97-19B Total 1.00
MJ4750 Water 19-Aug-04 Chromium 5.1 pg/L J W97-19B Total 3.00
184243 Water 04-May-05 Chromium 3.4 pg/L W97-19B Total 1.00

05504304 Water 14-Dec-05 Chromium 0.5 pg/L U W97-19B Total 0.00
104260 Water 08-Mar-06 Chromium 1.8 pg/L W97-19B Total 5.00
244297 Water 13-Jun-06 Chromium 2.1 Mg/l W97-19B Total 0.50
394212 Water 27-Sep-06 Chromium 21 pg/L W97-19B Total 1.00
494096 Water 03-Dec-06 Chromium 5.0 pg/L U W97-19B Total 1.00
134240 Water 29-Mar-07 Chromium 2.0 pg/L W97-19B Total 6.90
234078 Water 05-Jun-07 Chromium 2.4 pg/L W97-19B Total 1.90
384557 Water 19-Sep-07 Chromium 2.1 pg/L W97-19B Total 0.20
504150 Water 11-Dec-07 Chromium 2.0 pg/L W97-19B Total 470
8394085 Water 20-Sep-08 Chromium 1.7 pg/L W97-19B Total 0.20
90906506 Water 14-Sep-09 Chromium 0.5 Mg/l U W97-19B Total 0.50
1009065-02 Water 14-Sep-10 Chromium 1.3 pg/L W97-19B Total 0.20
1009064-02 Water 12-Sep-11 Chromium 3 pg/L W97-19B Total 0.54
1210057-02 Water 15-Oct-12 Chromium 2.50 pg/L u W97-19B Total 0.37
Well W97-19B
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.




Well W98-21A
Sample Number  Matrix Sample Date Analyte Conc. Units Qualifier Station Location  Notes
MJ2AJ6 Water 09-Feb-04 Chromium 1.7 pg/L J W98-21A Total
MJ2BK8 Water 08-Apr-04 Chromium 7.1 ug/L J W98-21A Total
MJ4743 Water 19-Aug-04 Chromium 49 pg/L J W98-21A Total
184237 Water 04-May-05 Chromium 21 pg/L W98-21A Total
05504309 Water 14-Dec-05 Chromium 28 Mg/L W98-21A Total
104261 Water 08-Mar-06 Chromium 1.9 Hg/L W98-21A Total
244282 Water 12-Jun-06 Chromium 1.2 pg/L W98-21A Total
394185 Water 25-Sep-06 Chromium 2.5 pg/L W98-21A Total
494098 Water 03-Dec-06 Chromium 5 pg/L U W98-21A Total
134261 Water 31-Mar-07 Chromium 1.7 pg/L W98-21A Total
234074 Water 05-Jun-07 Chromium 1.9 pg/L W98-21A Total
384547 Water 18-Sep-07 Chromium 1.6 pg/L W98-21A Total
504146 Water 11-Dec-07 Chromium 1.3 ug/L W98-21A Total
8394082 Water 20-Sep-08 Chromium 26 pg/L Wo8-21A Total
90906503 Water 15-Sep-09 Chromium 2.11 pg/L W98B-21A Total
1009065-13 Water 15-Sep-10 Chromium 2.43 pg/L W98-21A Total
1009064-14 Water 14-Sep-11 Chromium 3 pg/L W98-21A Total
1210057-09 Water 16-Oct-12 Chromium 2.95 pg/L W98-21A Total
Well W98-21A
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.

NTU
No Data
0.00
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Well W98-21B

Sample Number  Matrix Sample Date Analyte Conc. Units Qualifier Station Location  Notes NTU

MJ2AJ7 Water 09-Feb-04 Chromium 3.6 pg/L J W98-21B Total No Data
MJ2BK9 Water 08-Apr-04 Chromium 6.6 pg/L J W98-21B Total 0.00
MJ4744 Water 19-Aug-04 Chromium 46 pg/L J W98-21B Total 5.00
184238 Water 04-May-05 Chromium 2.7 pg/L W98-21B Total 0.50
05504310 Water 14-Dec-05 Chromium 3.2 pg/L Wo98-21B Total 0.00
104262 Water 08-Mar-06 Chromium 2.2 pg/L W98-21B Total 0.00
244283 Water 12-Jun-06 Chromium 1.2 pg/L W98-21B Total 0.30
394186 Water 25-Sep-06 Chromium 22 pg/L W98-21B Total 0.10
494099 Water 03-Dec-06 Chromium 5 pg/L U W98-21B Total 0.20
134262 Water 31-Mar-07 Chromium 1.5 pg/L W98-21B Total 0.10
234075 Water 05-Jun-07 Chromium 2.2 ug/L W98-21B Total 0.20
384548 Water 18-Sep-07 Chromium 1.6 pg/L W98-21B Total 0.20
504147 Water 11-Dec-07 Chromium 1.1 pg/L W98-21B Total 1.70
8394083 Water 20-Sep-08 Chromium 22 pg/L W98-21B Total 0.40
90906504 Water 15-Sep-09 Chromium 2.28 pg/L W98-21B Total 0.76
1009065-14 Water 15-Sep-10 Chromium 2.47 pg/L W98-21B Total 0.45
1009064-15 Water 14-Sep-11 Chromium 3 pg/L W98-21B Total 0.61
1210057-08 Water 16-Oct-12 Chromium 2.50 pg/L U W98-21B Total 0.16
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.




Well W99-R5A
Sample Number  Matrix Sample Date Analyte Conc. Units Qualifier Station Location  Notes
MJ2AJ3 Water 07-Feb-04 Chromium 0.41 pg/L J W99-R5A Total
MJ2BL3 Water 09-Apr-04 Chromium 41 pg/L J W99-R5A Total
MJ4745 Water 19-Aug-04 Chromium 10 pg/L U W99-R5A Total
184230 Water 03-May-05 Chromium 0.79 pg/L W99-R5A Total
05504305 Water 14-Dec-05 Chromium 0.5 ug/L U W99-R5A Total
104230 Water 06-Mar-06 Chromium 0.7 pg/L W99-R5A Total
244280 Water 12-Jun-06 Chromium 0.5 pg/L V) W99-R5A Total
394180 Water 25-Sep-06 Chromium 0.55 pg/L W99-R5A Total
494115 Water 05-Dec-06 Chromium 5 pg/L U W99-R5A Total
134264 Water 31-Mar-07 Chromium 0.5 ug/L U W99-R5A Total
234060 Water 04-Jun-07 Chromium 0.5 ug/L U W99-R5A Total
384530 Water 17-Sep-07 Chromium 0.5 pg/L U W99-R5A Total
504130 Water 10-Dec-07 Chromium 0.5 pg/L U W99-R5A Total
8394086 Water 20-Sep-08 Chromium 0.5 pg/L U W99-R5A Total
90906507 Water 15-Sep-09 Chromium 0.5 pg/L U W99-R5A Total
1009065-07 Water 14-Sep-10 Chromium 1.14 Hg/L W99-R5A Total
1009064-07 Water 13-Sep-11 Chromium 2 pg/L U W99-R5A Total
1210057-06 Water 16-Oct-12 Chromium 2.50 pg/L U W99-R5A Total
Well W99-R5A
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.
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Well W99-R5B

Sample Number  Matrix Sample Date Analyte Conc. Units Qualifier Station Location  Notes NTU
MJ2AJ5 Water 07-Feb-04 Chromium 7.5 pg/L J W99-R5B Total 0.00
MJ2BL4 Water 09-Apr-04 Chromium 9.9 pg/L J W99-R5B Total 0.00
MJ4746 Water 19-Aug-04 Chromium 48 pg/L J W99-R5B Total 8.00
184231 Water 03-May-05 Chromium 6.7 pg/L W99-R5B Total 2.30

05504306 Water 14-Dec-05 Chromium 45 pg/L W99-R5B Total 2.10
104231 Water 06-Mar-06 Chromium 1.8 pg/L W99-R5B Total 0.00
244281 Water 12-Jun-06 Chromium 14 ug/L W99-R5B Total 3.00
394181 Water 25-Sep-06 Chromium 2.5 ug/L W99-R5B Total 1.00
494116 Water 05-Dec-06 Chromium 5 pg/L u W99-R5B Total 1.00
134265 Water 31-Mar-07 Chromium 1.9 pg/L W99-R5B Total 10.00
234061 Water 04-Jun-07 Chromium 2.4 ug/L W99-R5B Total 0.70
384531 Water 17-Sep-07 Chromium 23 pg/L W99-R5B Total 1.60
504130 Water 10-Dec-07 Chromium 1.7 pg/L W99-R5B Total 2.00
8394087 Water 20-Sep-08 Chromium 1.6 pg/L W99-R5B Total 0.80

90906508 Water 15-Sep-09 Chromium 1.73 ug/L W99-R5B Total 0.24

1009065-06 Water 14-Sep-10 Chromium 1.3 pg/L W99-R5B Total 0.20

1009064-06 Water 13-Sep-11 Chromium 2 pg/L u W99-R5B Total 0.90

1210057-07 Water 16-Oct-12 Chromium 2.50 pg/L u W99-R5B Total 0.19
Well W99-R5B
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Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.




APPENDIX B

LABORATORY DATA SHEETS




Manchester Environmental Laboratory |
7411 Beach Drive E, Port Orchard, Washington 98366

Case Narrative
October 29, 2012
Project: Metals Frontier Hardchrome-2012

Work Order: 1210057

Project
Manager: Barrett, Guy

By: Dean Momoharr,::)ir

Summary

The laboratory followed EPA 200.7 for the lpr'eparation and analysis of trac%: metals.

. All analyses requested were evaluated by established regulatory quality assmahée
guidelines. :

Sample Information

The samples were received at the Manchester Laboratory on 10/23/2012. ’l;he samples

were received in good condition and were properly preserved. Twenty five samples were
received and assigned laboratory identification numbers 01 to 03 and 05 to 26.

Holding Times

The laboratory performed all analyses within their hold times.

Calibration

The instruments were calibrated following the appropriate methods. All initial and

. continuing calibration verification checks were within the acceptance limits. All initial
and continuing calibration verification and blank checks were within the acceptance
limits. The instruments were calibrated with NIST traceable standards and verified to be
in calibration with a second source NIST traceable standard.



Method Blanks

No émalytically signjﬁcan't levels of analyte were detected in the method blanks
associated with these samples. :
Laboratory Control Samples

All laboratory control sample recoveries were within the acceptance limits.

Replicates

All associated duplicate relative percent differences of samples with concentrations
greater than 5 times the reporting limit were within the acceptance limits. '
Matrix Spikes

All matrix spike recoveries were within the acceptance limits.

Internal Standards

NA

Other Quality Assurance Measures and Issues
U - The analyte was not detected at or above the reported result.

bold - The analyte was present in the sample. (Visual Aid to locate detected
compounds on report sheet.) ' | :

Please call Dean Momohara at (360) 871-8808 to further discuss this proj ect.

cc: Project File




Chromium, total_ICP

Project Name: Frontier Hardchrome-2012

" Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Work Order: 1210057

Analyte: Chromium

Matrix: Water

Project Officer: Barrett, Guy Method: EPA200.7 Units: ug/L
Date Collected: 10/15/2012 Date Analyzed: 10/26/2012 .
Sample # Sample ID ‘Result Qualifier RL MDL  Collected Analyzed BatchID
1210057-01 W97-19A - 2.50 U 2.50 0.717 10/15/12  10/26/12-. 8121210
1210057-02 W97-198 2.50 U 2.50 0.717 10/15/12 10/26/12 B12J210
1210057-03 W85-6A 4.21 2,50 0.717 10/16/12- _ 10/26/12 B12J210
1210057-05 ‘W85-68 2.50 2.50 0.717 10/16/12 - 10/26/12 B12J210
1210057-06 W99-R5A 2.50 U 2.50 0.717 10/16/12 10/26/12 B12)210
1210057-07 W99-R5B 2.50 U 2.50 0.717 10/16/12 10/26/12 B121210
1210057-08 w9a8-218 2.50 U 2.50 0.717 10/16/12 10/26/12 B12j210
1210057-09 W98-21A 2.95 2.50 0.717 10/16/12 10/26/12 B12J210
1210057-10 B85-3 2.50 U 2.50 0.717 10/16/12 10/26/12 B12j210
121‘0057-11 B85-4 2.50 U 2.50 0.717 10/17/12 10/26/12° B12J210 -
1210057-12 QA-2 2.50 U 2.50 0.717 10/17/12 10/26/12 B12J210
1210057-13 B87-8 6.86 2.50 0.717 10/17/12 10/26/12 812)210
1210057-14 W97-18A 2.50 U 2.50 0.717 1Q/ 17/12 10/26/12 B12J210
1210057-15 RA-MW-17A 2.71 2.50 0.717  10/17/12 10/26/12 B12J210
QC Results for Batch ID: B12J210
Method Blank  Sample ID Result Qualifer RL MDL Analyzed
B12J210-BLK1 Blank 250 - U 2.50 0.717 _ 10/26/12

. Spike Source source %Rec RPD
Sample # QcC Sample Result Level Sample Result  %Rec Limits RPD Limit
B12J210-BS1 LCS 1960 2000 - 98 85-115
B12J210-MS1 Matrix Spike 1960 2000 1210057-01 1.27 98 75-125 |
B12J210-MSD1  Matrix Spike Dup . 1980 2000 1210057-01 1.27 99 75-125 1 20
Authorized by: b Release Date: vl Page1of3

10/29/2012
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Washington State Department of Ecology

Manchester Environmental Laboratory

Final Analysis Report for
Chromium, total_ICP

'} Project Name: Frontier Hardchrome-2012

Work Order: 1210057 Analyte: Chromium Matrix: Water
Project Officer: Barrett, Guy Method: EPA200.7 Units: ug/L
Date Collected: 10/17/2012 Date Analyzed: 10/26/2012 _ '

Sample # Sample ID Result Qualifier RL MDL  Collected Analyzed BatchID
1210057-16-° W92-16A 2.50 U 2.50 0.717 10/17/12 10/26/12 B12)261
41210057-17 : W92-16B 3.03 2.50 0.717 10/17/12 10/26/12 B12j261"
1210057-18. RA-MW-15A 9.00 2.50 _0.7:_1.7 10/18/12 10/26/12 B12J261
1210057-19 RA-MW-15B 2.50 U 2.50 0.717 10/18/12 10/26/12 B12)261
1210057-20 QA-3 2.50 u 2.50 0.717 10/18/12 '10/26/12 B12)261
1210057-21 RA-MW-16A 2.50 U 2.50 0.717 1Q/18/12 10/26/12 . B12J261
1210057-22- . RA-MW-168B . 2.50 Ry 2.50 0.717 10/18/12 10/26/12 B12i261
1210057-23 'RA-MW-12C 2.50 U 2.50 0.717 10/18/12 10/26/12 B12J261
11210057-24 RA-MW-12B - 2.50 u 2.50 0.717 10/18/12_ -10/26/12 B12)261
1210057-25 -~ RA-MW-12A 61.9 2.50 0.717 10/18/12 - 10/26/12 B12i261
. 1210057-26 QA4 - 73.3 2.50 0.717 -10/18/12 10/26/12 B12261

QC Results for Batch ID: B12J261 _
Method Blank  Sample ID Result Qualifer RL MDL . Analyzed
‘§B12J261-BLK1 Blank 2.50 u 2.50 0.717 10/26/1_2
. A Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample ~ Result 9%Rec Limits RPD Limit
B12)261-8S1 LCS : 2000 2000 100 85-115
B812J261-MS1 ‘Matrix Spike 1920 2000 1210057-16 1.40 96 75-125
_ BlZJZGlfMSDl M_a_tri)_( Spike Dup .1900 _20(_)0 1210057-16 1.40 95 75-125 0.7 20
Authorized by: Or Release Date: @bty Page20f3.
: 10/29/2012
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"""Was-hirigton State Department of Ecolog;/__m‘m S

Manchester Environmental Laboratory
Final Analysis Report for

Dissolved Chromium

Project Name: Frontier Hardchrome-2012

Work O_rder: 1210057

Analyte: Chromium

Matrix: Water

Project Officer: Barrett, Guy Method: EPA200.7 Units: ug/L
Date Collected: 10/17/2012 Date Analyzed: 10/23/2012
Sample # Sample ID Result Qualifier RL MDL  Collected Analyzed BatchiID
1210057-13 B87-8 500 @ U 5.00 2.00 10/17/12 10/23/12 B12J193
1210057-19 RA-MW-15B 500 - U 5.00 2.00 10/18/12 10/23/12 B12J193
1210057-20 QA-3 5.00 U 5.00 2.00 - 10/18/12 10/23/12 B12J193
1210057-25 RA-MW-I_ZA 6.08 5.00 2.00 10/18/12 10_/ 23/12 B12J193
QC Results for Batch ID: B12J193
Method Blank  Sample ID Result Qualifer RL MDL Analyzed
B12J193-BLK1 Blank 5.00 U 5.00 2.00 10/23/12

Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample - Result - %Rec Limits RPD Limit
B12J193-BS1 LCS . 3750 4000 94 85-115 '
B12J193-MS1 Matrix Spike 4490 5000 1210057-13 2.10 a0 75-125
B12J193-M5D1  Matrix Spike Dup 4580 5000 1210057-13 2.10 92 75-125 2 20
Authorized by: 0 ) Release Date: ey T Page 3 of 3
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October 19, 2012 Analytical Report for Service Request No: K1210496

Karin Feddersen

Washington State Department of Ecology
7411 Beach Drive East

Port Orchard, WA 98366

RE: FRONTIER HAR.DCHROME/1210057
Dear Karin:

Enclosed are the results of the sample submitted to our laboratory on October 17, 2012. For your
reference, these analyses have been assigned our service request number K1210496.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.
The test results meet requirements of the current NELAP standards, where applicable, and except as
noted in the laboratory case narrative provided. For a specific list of NELAP-accredited analytes, refer
to the certifications section at www caslab.com. All results are intended to be considered in their
entirety, and Columbia Analytical Services, Inc. dba ALS Environmental (ALS) is not responsible for
use of less than the complete report. Results apply only to the items submitted to the laboratory for
analysis and individual items (samples) analyzed, as listed in the report.

Please call if you have any questions. My extension is 3364. You may also contact me via Email at
Howard Holmes(@alsglobal.com.

Respectfully submitted,

ices, Inc. dba ALS Environmental

Project Manager

HH/jw Page 1 of 2.}
HéS Columbia ADDRESS 1317 5. 13" Avenue, Kelso, WA 98626
s : P PHONE =1 360 577 7222 | FAX+] 360 636 1068
é Analytical Services o o77 7222 | PR 359 635 18
Columbia Anatvtical Services, inc

Part of the ALS Group A Campbell Brothers Limited Company

www.caslab.com s« www.alsglobal.com

RIGHT SOLUTIONS 7Ll 7 20 nTitEs




ASTM
. A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC _
GC/MS
LOD
LOQ

LUFT
@,

MCL

MDL
MPN
MRL

Acronyms

American Society for Testing and Materials
American Association for Laboratory Accreditation
California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

. Colony-Forming Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental] Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Limit of Detection

Limit of Quantitation

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected _

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater
than or equal to the MDL.
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Inorganic Data Qualifiers
The result is an outlier. See case narrative.

The control limit criteria is not applicable. See case narrative.

The analyie was found in the associated method blank at a Jevel that is significant refative to the sample result as defined by
the DOD or NELAC standards.

The result is an estimate amoum because the value exceeded the instrument calibration range.

The result is an estirated value.

The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRI/MDL or LOQ/LOD is elevated due to & matrix interference.

See case narrative.
See case narrative. One or more quality control criteria was outside the limits.

The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory.

Metals Data Qualifiers
The control limit criteria is not applicable. See case narrative.
The result is an estimated value.
The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.
The duplicate injecticn precision was not met.
The Marrix Spike sample recovery is not within control limits. See case narrative.

The reported value was determined by the Method of Standard Additions (MSA).

The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.

DOD-0SM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike
absorbance.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

See case narrative.

The correlation coefficient for the MSA is less than (.995.

See case narrative, One or more quality control criteria was outside the limits.
Organic Data Qualifiers

The result is an outlier. See case narrative.

The control limit criteria is not applicable. See case narrative.

A tentatively identified compound, a suspected aldol-condensation product.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by
the DOD or NELAC standards.

The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.
The reported result is from a dilution,

The result is an estimated value.

The result is an estimated value.

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed.

The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two
analytical results.

The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

See case narrative.
See case narrative. One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of
a greater amount of Jighter molecular weight constituents than the calibration standard.

The chromatographic fingerprint of the sample resembies a petroleum product, but the elution pattern indicates the presence of
a greater amount of heavier molecular weight constituents than the calibration standard.

The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon
range, but the elution pattern does not match the calibration standard.

The chromatographic fingerprint does not resemble a petroleum product.




Columbia Analytical Services, Inc. dba ALS Environmental (ALS) - Kelso

State Certifications, Accreditations, and Licenses

gency Web Site Number
- - - — .
I\ laska DEC UST http://dec.alaska.gov/applications/eh/ehllabreports/USTLabs.aspx UST-040
Fiz I bttp://www.azdhs.gov/lab/license/env.htm A70339
http://www.adeq.state.ar.us/techsvs/labcert.htm 88-0637
ifornia: . http://www.cdph.ca.gov/certlic/labs/Pages/ELAP .aspx 2786
DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm 1L12-28
http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert htm E87412
http://www.gaepd.org/Documents/techguide_pcb.hitml#cel 881
Not available i
http://www.healthandwelfare.idaho.gov/Health/Labs/CertificationDrinkingW
aterLabs/tabid/1833/Default.aspx .
. 71 i 2
. http://www.in.gov/isdl/24859 . htin C-WA-01
SO 17025 http://www.pjlabs.com/ L12-27
| http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
{mitSupport/Louisianal aboratoryAccreditaticnProgram.aspx 3016
Not available LA110003
Not available WAQ035
http://www.michigan.gov/deq/0,1607,7-135-3307_4131_4]56---,00.html 9949
http://www.health.state.mn.us/accreditation 053-999-368
http://www.dphhs.mt.gov/publichealtly/ CERT0047
http://ndep.nv.gov/bsdw/labservice. htm WA3S
: : .nj.gov/ -
N criey http://www.nj.gov/dep/oga/ WA00S
New Mexico ED http://www.nmenv.state.nm.us/dwb/Index.htm )
S http://www.dwqlab.org/ 605
http://www.deq.state.ck.us/CSDnew/labcert. htm 9801
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
yAccreditation/Pages/index.aspx WA200001
http://www.scdhec.gov/environment/envserv/ 61002

http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html

1704427-08-TX

I http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation htnil C1203

http://dnr.wi.gov/ 998386840

iR o http://www.epa.gov/region8/water/dwhome/wyomingdi.html . 1
Kelso Laboratory Website www.caslab.com NA

lis offered by that state.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program. A complete listing of
specific NELAP-certified analytes, can be found in the certification section at www.caslab.com or at the accreditation bodies web

’ase refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes. The states
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte




Case Narrative



ALS ENVIRONMENTAL

Client: Washington State Department of Ecology Service Request No.: K1210496
Project: Frontier Hardchrome Date Received: 10/17/12
Sample Matrix:  Water

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of ALS Environmental. This report
contains analytical results for samples designated for Tier IV validation deliverables including sununary forms and all
of the associated raw data for each of the analyses. When appropriate to the method, method blank results have been
reported with each analytical test.

Sample Receipt

One water sample was received for analysis at ALS Environmental on 10/17/12. The samples were received in good
condition and consistent with the accompanying chain of custody form. The samples were stored in a refrigerator at
4°C upon receipt at the laboratory.

General Chemistry Parameters

No anomalies associated with the analysis of these samples were observed.

Approved by




Chain of Custody



Coli@bia
é Angtical Services~

CHAIN oF c@ToDY

SR#: k (

1940

1317 South 13th Ave, Kelso, WA 98626 | 360.577.7222 | 800.695.7222 | 360.636.1068 (fax) PAGE__/ OF COC #
PROJECT NAME 4F:QC)NT[\:’& \)"\Qu, . e_ ] : : T 3
PROJECT NUMBER iy,
3 - T2\ \co5 2 / o' 3 R
PROJECT MANAGER
Couy PageeTY [ Brpoo Rewy / 3 “ 25/0 | ©
COMPANX/ADDRES v ; - W : e
WA Srre el of erocoey /.,k)e‘j(of\\/ p
O
CHY/STATEZIP 6(
£ MAIL ADRHESS v & T ol 7 <
%’zu‘ﬂ\)-’ DAz . e € wrSthanacihons Luw\/ |
PHGNE ~ . T FAXy . 7 . =
A [30) 407 - 7S [AlRS - (541) 5 3k & 5
SAMPLER'S SIGNATURE m &
paeE— s & REMARKS
SAMPLE I.D. : TIME | LABID. [MATRX/ < N
J2io0SE— [ |wfithd (02° w |/ 24 e THhs

REPORT REQUIREMENTS

_ | Routine Report: Method
Blank, Surrogate, as

INVOICE INFORMATION
P.O. &
Bill To:

ircle whi Is ar |

Total Metals: Al As Sb Ba Be B Ca Cd GCo Cr

Dissolved Metals: Al As Sb Ba Be B Ca Cd Co OCr

Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr

Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr

TI Sn V Zn Hg

TI Sn V Zn Hg

required
*INDICATE STATE HYDROCARBON PROCEDURE: AK CA WI NORTHWEST OTHER: (CIRCLE ONE)

— Il Report Dup.. MS, MSD as | TURNAROUND REQUIREMENTS | SpEGIAL INSTRUCTIONS/COMMENTS:

required

24 hr. } 48 hr.

__Ill. Data Validation Report 5 Day

incl Il raw data) | —

IR _____ Standard (10-15 working days)
___IV. CLP Deliverable Report Provide FAX Resuits
___ V. EDD

B Requesteg\ﬁepon Date (] Sample Shipment contains USDA regulated soil samples (check box if applicable)
RELINQUISHED BY: s * RECEIVED BY: , RELINQUISHED BY: i RECEIVED BY: 2. 4C
. ; Y " . i 1 ~ N = a [ = g’
P 2 A 1)i7/ 7 1045 it 104> fﬁ“)v'bbi 6]
Spgriature \» Date/Time Te Date/Time Signature Date/Time S%nature [ Date/Timé
B P RS Y esSTond Ej 5 ZAVATVRVAN SAN
rinted Name Firm irm Printed Name Firm Printed Name Firm

RCONC #4 nAn



PC P\Q

~h jectdad LS WADE 7 remService Request K12 \OLMU .

Cooler Receipt and Preservation Form

Received: {Q1171112 Opened: i0l11/{2 By: w.sT - Unloaded: i¢ [177/17By: fasy
! } 4

Samples were received via? Mail Fed Ex UPS DHL PDX @ Hand Delivered
!.  Samples were received in: (circle) ooler Box Envelope Other NA
;. Were custody seals on coolers? NA Y @ If yes, how many and where?

If present, were custody seals intact? Y N If present, were they signed and dated? Y N
Raw Corr. " Raw Corr. Corr. | Thermometer | Cooler/COC ID Tracking Number
Temp Temp Blank Blank Factor 1D m _ @’ Filed

e

335 | 33| 49| 2.a| @ g3

2

', Packing material: Inserts Baggies @ @ Wet Ice DryIce Sleeves

».  Were custody papers properly filled out (ink, signed, etc.)? ' NA N
). Did all bottles arrive in good condition (unbroken)? Indicate in the table below. NA @ N
0. Were all sample labels complete (i.e analysis, preservation, etc.)? NA @ N
1. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. NA O N
2. Were appropriate bottles/containers and volumes received for the tests indicated? NA & N '
3. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below &2 Y N
4. Were VOA vials received without headspace? Indicate in the table below. @'& Y N
5. Was C12/Res negative? &y v N

*“Sample ID on Bottle™ Sample:ID on'COC

dontfedby:

Bottle Count ' |Out of|Head-| .
‘Bottlie Type "-'| Temp [space|Broke|

Iniitials

Votes, Discrepancies, & Resolutions:

Page of




General Chemistry Parameters
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COLUMBIA ANALYTICAL SERVICES, INC.
Now part of the ALLS Group

Analvtical Report

Client: Washington State Department of Ecology Service Request: K1210496
.Ecct: FRONTIER HARDCHROME/1210057 Date Collected: 10/17/12
ple Matrix: Water Date Received:  10/17/12
Analysis Method:  7196A Units: mg/L
Basis: NA
Chromium, Hexavalent
Date
Sample Name Lab Code Result MRL MDL Dil. Analyzed Q
1210057-13 K1210496-001 ND U 0.050 0.004 1 10/18/1209:30
Method Blank K1210496-MB ND U 0.050 0.004 1 10/18/1209:30

Printed 10/19/2012 11:10:12 AM

11

Superset Reference: 12-0000227726 rev 00



COLUMBIA ANALYTICAL SERVICES, INC.
Now part of the ALS Group

QA/QC Report
Client: Washington Statc Dcpartment of Ecology Service Request:  K1210496
Project FRONTIER HARDCHROME/1210057 Date Collected:  10/17/12 .
Sample Matrix: Water Date Received:  10/17/12
Date Analvzed: 10/18/12
Replicate Sample Summary
General Chemistry Parameters

Sample Name: 1210057-13 Units: mg/L
Lab Codc: K1210496-001 Basis: NA

Duplicate

Sample
K1210496-
Analysis Sample 001DUP _

Analyte Name Method MRL MDL Result Result Average RPD  RPD Limit
Chromium. Hexavalent 7196A 0.050 0.004 ND ND NC NC 20

Resuits flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Fercent recovenies and relative percent differences (RPD) are determined by the soflware using values in the caleulation which have not heen rounded.

Printed 10/19/2012 [1:10:12 AM Superset Reference: 12-0000227726 rev G0

12
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COLUMBIA ANALYTICAL SERVICES, INC.
Now part of the ALS Group

QA/QC Report

Washington State Department of Ecology

Service Request

: K1210496

Project: FRONTIER HARDCHROME/1210057 Date Collected: 10/17/12
Sample Matrix: Water Date Received: 10/17/12
Date Analyzed: 10/18/12
Duplicatc Matrix Spike Summary
Chromium, Hexavalent
Sample Name: 1210057-13 Units; mg/L
Lab Code: K1210496-001 Basis: NA
Analysis Method: 7196A
Matrix Spike Duplicate Matrix Spike
K1210496-001MS K1210496-001DMS
Sample Spike % Rec RPD
Analyte Name Result Result Amount % Rec___ Result % Rec _ Limits _ RPD Limit
Chromium, Hexavalent ND 0.350 0.400 38 0.352 38 75-125 <l 20

.ﬂts flagged with an asterisk (*) indicate values outside control criteria.

Results Nagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have nnt heen rounded.

Printed 10/19/2012 11:10:12

AM
13

Superset Reference: 12-0000227726 rev 00




COLUMBIA ANALYTICAL SERVICES, INC.
Now part of the ALS Group

QA/QC Report
Client; Washington State Department of Ecology Scrvice Request: K1210496
Project: FRONTIER HARDCHROME/1210057 Date Analyzed: 10/18/12 ‘
Sample Matrix: Water
Lab Control Samplc Summary
Chromium, Hexavalent
Analysis Mecthod: 7196A Units: mg/L
Basis: NA
Analysis Lot: 314513

Spike % Rec
Samplc Name Lab Code Result Amount % Ree Limits
Lab Control Sample K1210496-LCS 00,755 0.742 102 80-120
Printed 10/19/2012 11:10:12 AM Supersel Relerence: 12-0000227726 rev 00

14




COLUMBIA ANALYTICAL SERVICES, INC.
Now part of the ALS Group .

QA/QC Report

Qnt: Washington State Department of Ecology Scrvice Request: K1210496
ject: FRONTIER HARDCHROME/1210057

Continuing Calibration Verification (CCV) Summary

Chromium, Hexavalent

Analysis Mcthod:  7196A Units: mg/L
Analysis Date True Measured Percent Acceptance
Lot Lab Code Analyzed Value Value Recovery Limits
CCVl 314513 KQI1212311-05 10/18/12 09:30 0.500 0.529 106 90-110
ccv2 314513 KQI1212311-06 10/18/12 09:30 0.500 0.529 106 90-110

Printed 10/19/2012 11:10:13 AM Superset Reference: 12-0000227726 rev 00

15



COLUMBIA ANALYTICAL SERVICES, INC.
Now part of the ALS Group

QA/QC Report

Client: Washington State Department of Ecology Service Request: K1210496 ‘
Project: FRONTIER HARDCHROME/1210057

Continuing Calibration Blank (CCB) Summary

Chromium, Hexavalent

Analysis Method: T196A Units: mg/L
Analysis Date
Lot Lab Code Analyzed MRL MDL Result Q
CCBI 314513 KQI212311-03 10/18/12 09:30 0.050 0.004 ND U
CCB2 314513 KQI212311-04 10/18/12 09:30 0.050 0.004 ND U
Printed 10/19/2012 11:10:13 AM Superset Reference: 120000227726 rev 00

16




Work Request #

Tier:
- ‘Datc.An_aJyzsd' L
® .. Y Yk
| Aﬂﬂysis:.' @fb [ 2/ @ﬂi) | |

: DA’I‘A QUALITY REPORT

INORGANICS

Explam any "no" responses to questions bclow and a.ny corrective actions in the comments section below.

1. Is the mcthod name and nm:nb'-r correct and appropriate?
2. . Holding times met for all analys°s and for all sampl:s?
3,  hre "alculauons correct?
4. Isthe r:pomng basis correct? (Dry Wught)

5.+ All quality control criteria met? - _

6. Is the calibration curve con‘elanon cocﬁmcm 0. 995?
7. MBs, CCVs CCBs, LCSs, Dups and Spik.,s, anaJvzcd at prop-r

_ frequency?

8. Are ICVs, CCVs, and CCBs all within acceptence limits?

. Are Tésults fof mefhods blanks 2ll ND? .
, 10, Areal QC samples within acceptance criteria? .
‘ | (LCS % ree, MS/DMS % rec, DUP or MS/DMS RPDs, )
11 Are all exceptions explained? - - ‘
12, Have all applicable service requests been reviewed?
- 13, Are all samples labeled comrectly? - '
14, Have all instructions on the service request been followed?
(¢.g. Spccinl MRLs, QC on 2 specific sample, F orm V)

15, Are detection Limits and units rcport::d correctly?
16. Is the umused space on fhe benchshest crossed out?
17 Was ana.lysxs turned in by th: due daJ:c" (n-2) (I.fnot rccord SR_#)

: CON.[N[E‘NTS

Final Approved by [l

Date:

/jzé/no/m

L}/DOIN -
| AG;&/no/NA
yes/nc:/& :

= igéé'/no

gﬁ.s/noNA '

‘@s'/no/NA:

Ye no/NA

i ~Fegmo/NA
~ KéEmo/NA
::«),(cs/n@

_ /mo/NA
 /95fno/NA.

: ,@no/NA

“Yedmo/NA

¥

17
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ANANNTICAT IKeSutts dumnia ry

Instrument Name: K-DAA-0] Analyst: [FRANKS Analysis Lot: 314513 Method/ Testeode: 7196A/Cr6

ab Code Tarpger Analvtes QC Parent Sample  Matria Raw Result  Sample Amt ’@@inul_Rgsull Dil MDL PQL % Rec % RSD Date Anahvzed QC? Tier
-2104856:00.4 Chromium, Hexavalent N A Water 000 mp/L 50 mi. FasemeAR U 1 UNVISE ERYRVALY LOAI82 093000 N TV
BIBAERN R Clromium, Hexavalent MB Wales 001 mg/L 50 ml. 0030 mgd. U 1 0003 668G TOZIRA 2 GY30:00 N v
Q121231102 Chromium, Hexavalent LCS Water (.75 mg/L 50 mlL. 0755 mg/L 1 0.004 0050 02 104812 09:30:00 N IV
QI212311-03 Chromium, Hexavalent CCB Water -0.01 mg/L 50 mL 0.050mg/L, U 1 0004 6030 IO/1R1209:30:00 N IV
Q1212311-04 Chromium, Hexavalent ¢CB Water (.00 mp/L 50 mlL. 0.0 mg/L U 1 0004 0 aso TO/1R/12 09:30:00 N v
QI1212311-0% Chromium, Hexavalent CCV Water 053 mg/L 50 ml. 0.529mg/L | 10718/12 09:30:00 N v
Q121231106 Chromium, Hexavalent CCV Walet (.53 mg/l. 50 ml, 0.5329 mp/l. | FO/18/12 09:30:00 N v
Q1212311-07 Chromium, Hexavalent MS K1210496-001  Waler 033 mg/l, 50 ml. 0.350mg/L 1 0004 030 88 10/18/12 09:30:00 N v
Q1212311-08 Chromium, Hexavalent DMS K 1210496-001  Water .33 mg/l 50 ml. 0.352 mg/lL | 0004 0030 88 <t H/I%/12 0930100 N v
QI21231H1-09 Chromium, Hexavalent DUP K1210496-001  Wate (.00 mg/L. 50 mL 0.050mg/L U 1 04604 11030 NC 1071812093000 N 1V

A
18

ndicates Fr? Resuttis notvet adjusted for Solids because it has not vet been determined.

nted 10 18 1214.02

Results Si‘y . Page 1 of ]




O30/t

ALS- Environmental

| | 1317 S 13th o .
I Kelso /F / /’g(‘L
‘ WA 98626 9 N
: i s
. Phone - (360) 577-7222 Crp, L0 9%

Method : WCR6  -Unit | mg/L ] - Cré+ 0.05to 1.0 mg/l SM 3500 -Cr-B
Smp#/{Dil Fact] Sample 1D Conc oD %Recovery/RPD  Analysis Time
DIiL-1 RBL 0.0000 0.0003 0.00 9:29:46
DIL-1 RBL 0.0000 0.0004 0.00 9:30:04
ST-3 ceqy 3CCB (0 mg/L) -0.0057 -0.0004 0.00 9:30:22
ST-2 C&/, 3CCV (0.5 mg/L) 0.5291 0.3169 105.82 9:30:40
1 MB -0.0057 -0.0004 0.00 9:30:58
2 LCS 0.7549 0.4508 0.00 9:31:16
3 K1210496-001 -0.0049 0.0002 0.00 9:31:34
4 K1210496-001D -0.0046 0.0004 0.00 9:31:52
5 K1210496-001MS 0.3504 0.2109 0.00 9:34:34
6 K1210496-001DMS 0.3519 0.2118 0.00 9:34:52
7-[1/10] 1210496-001-DIL -0.0470 0.0003 0.00 9:35:10
8-[1/10] K1210496-001D-DiL -0.0490  0.0002 0.00 9:35:28 /
9-[1/10] K1210496-001MS-DIL 2.1780 0.1323 0.00 9:35:46 Nn/
10-{1/10] 1210496-001DMS-DIL 21970 0.1334 0.00 9:36:0
6-3 C{J#L 3CCB (0 mg/L) -0.0049 0.0002 0.00 9:36:22
-2 (3@,{,4’_3CCV (0.5 mg/L) 0.5288 0.3167 105.76 9:36:40
e
¢w /1071
o
Report Date :10/18/2012  Run Date :10/18/2012 Operator :WESTCO Plan # :20121018002

Plan Description : CR6 101812

19



Calibrant Report - WCR6 -

Calib Lot #:Cré+ Exp Date:12/12/2012 User:CAS-GEN CHEM

Plan #: 20121017005 Description : [CR6101712]

Unit [ mg/L ]

a0z

A

0449

L /,/-/
7
//
01254 /.//
/-/
e
&
1
|:um| foos]  o1] 0.2] 05] 0.75] 1 Cone
Point oD Conc Recalc Conc % Error
1 -0.0003 0 -0.0057 -0.57
2 0.0055 0.01 0.0041 -59.00
3 0.0324 0.05 0.0494 -1.20
4 0.0626 0.1 0.1004 0.40
5 0.1254 0.2 0.2062 3.10
6 0.3070 0.5 0.5125 2.50
7 0.4495 0.75 0.7527 0.36
8 0.5902 1 0.9900 -1.00

Conc= +1.6862*"Abso -0.0052 R?=0.9996

RBL

Report Date 10/17/2012 Run Date 7/16/2012

20
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COLUMBIA ANALYTICAL SERVICES, INC.

STARLIMS RUN# 314513 Method: 7196A

Analvsis Cro

LCS ID: Gen-Cr6/2-9-R T.V.=0.742

CURVE ID: Gen -Cr6/2-16-FF

CCV ID: Gen-Cr6/2-27-T T.V.=0 50ppm
Spike ID. Gen-Cr6/2-5-0 TV MS/DMS = 0.40 PPM
0.2N H2S0O4 1D Gen-Cr6/2-51-B

DiphenviCarbazide Solution 1D Gen-Cr6/2-81-K

PALL - GN=6 0 45um 47mm Fl Ti12717

Pipette 1D 139246, 2011155, 3610442

Equipment ID: K-DAA-Ol

Anabvzed vl Date Analyzed: 10/18/2012

Reviewed By: )&1/(/' Date Reviewed: IO/ I 5/’ /,:2

RAWET\MISC\Reagent Templates\Hexavalent Crihex Cr dataRev 5/24/2011
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Manchester Environmental Laboratory
7411 Beach Drive E, Port Orchard, Washington 98366

Case Narrative

October 29, 2012
Project:' General Chemistry Frontier Hardchrome72012
Work Order: 1210057 . ;

Project .
Manager: Barrett, Guy

By: Dean Momoharab )
Summary K

The laboratory analyzed the samplés following EPA 300.0 for sulfate.

All analyses requested were evaluated by established regulatory quality assurance
guidelines.

Sample Information -

The samples were received at the Manchester Laboratory on 10/23/2012. The coolers
were received within the proper temperature range of 0°C - 6°C. The samples were -
received in good condition. Five samples were received and assigned laboratory
identification numbers 03, 04, 06, 11 and 13.

Holding Times

The laboratory performed all analyses within their hold times.

Calibration

The instrument was calibrated following the appropriate method. All initial and

continuing calibration verification checks were within the acceptance limits. All initial

and continuing blank checks were within the acceptance limits. The r-value was within

the acceptance limits. All standard residuals were within acceptance limits. The

instrument was calibrated with NIST traceable standards and verified to be in calibration

with second source NIST traceable standards. _ .




Method Blanks

No analytlcally 31gn1ﬁcant level of analyte was detected in the method blank associated
with these samples .
Laboratory Control Samples

The laboratory control sample recovery was within the acceptance limits.

Replicates

The duplicate relative percent difference of samples with concentrations greater than 5
times the reporting limit was within the acceptance limits. '

Matrix Spikes

The matrix spike recovery was within the acceptance limits.

Other Quality Assurance Measures and Issues
U - The analyte was not detected at or above the reported rcsult.

bold - The analyte was present in the sample (Vi 1sua1 Aid to locate detected
compounds on report sheet.) : ,

Please call Dean Momoh'ar'a at (360) 87'1-8808. to ftirther disctlss this project.

cc: Project File



Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for
Sulfate

Project Name:. Frontier Hardchrome-2012
Work Order: 1210057 Analyte: Sulfate Matrix: Water
Project Officer: Barrett, Guy Method: EPA300.0 Units: mg/L
Date Collected: 10/16/2012 Date Analyzed: 10/25/2012 . : _
Sample # Sample ID Result Qualifier RL MDL  Collected Analyzed BatchID
1210057-03 W85-6A 22,2 0.30 0.10 10/16/12 10/25/12 B12J164
1210057-04 QA-1 22.1 0.30 0.10 10/16/12 10/25/12 B12}164
1210057-06 W99-R5A 14.6 0.30 0.10 10/16/12 10/25/12 B12ii64
1210057-11 B85-4 54,9 0.30 0.10 10/17/12 10/25/12 B12i164
1210057-13 B87-8 62.5 0.60 0.19 10/17/12 10/25/12 B12j164
QC Results for Batch 1D: B12J164
Method Blank  Sample ID Result 'Qualifer RL MDL Analyzed
B12J164-BLK1 “Blank 0.30 u 0.30 0.10 10/25/12

Spike Source Source %Rec RPD
Sample # Qc Sample Result Level Sample Result  %Rec Limits RPD Limit
B12)164-BS1 LCS . 493 5 99 90-110
B12)164-DUP1 D(lplicate 221 1210057-03 22,2 . 0.3 20
B12J164-MS1 Matrix Spike 27.2 5 1210057-04 22.1 103 75-125
Authorized by: D ™ _ Release Date: 1o { 290 Page1of1

10/29/2012

C:\ELMNT\Format\MEL_Single_Analyte_v10.rpt
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

Job Number: 580-35682-1
Job Description: Frontier Hardchrome 2012

For:

Washington State Dept of Ecology
Manchester Environmental Laboratory
7411 Beach Drive East
Port Orchard, WA 98366

Attention: Ms. Karin Feddersen

Approved for release

v - . Kristine Allen
D N - Project Manager |
v 11/14/2012 4:08 PM

Kristine Allen
Project Manager |
kristine.allen@testamericainc.com
11/14/2012

TestAmerica Tacoma is a part of TestAmerica Laboratories, Inc.

This report is issued solely for the use of the person or company to whom it is addressed. Any use, copying or
disclosure other than by the intended recipient is unauthorized. If you have received this report in error, please notify
the sender immediately at 253-922-2310 and destroy this report immediately.

This report shall not be reproduced except in full, without prior express written approval by the laboratory. The results
relate only to the item(s) tested and the sample(s) as received by the laboratory.

The results included in this report have been reviewed for compliance with the laboratory QA/QC plan and meet all
requirements of NELAC. All data have been found to be compliant with laboratory protocol, with the exception of any
items noted in the case narrative.

TestAmerica Laboratories, Inc.
TestAmerica Seattle 5755 8th Street East, Tacoma, WA 98424
Tel (253) 922-2310 Fax (253) 922-5047 www.testamericainc.com
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CASE NARRATIVE

Client: Washington State Dept of Ecology
Project: Frontier Hardchrome 2012
Report Number: 580-35682-1

This case narrative is in the form of an exception report, where only the anomalies related to this report, method specific performance
and/or QA/QC issues are discussed. If there are no issues to report, this narrative will include a statement that documents that there are
no relevant data issues.

It should be noted that samples with elevated Reporting Limits (RLs) resulting from a dilution may not be able to satisfy customer
reporting limits in some cases. Such increases in the RLs are an unavoidable but acceptable consequence of sample dilution that
enables quantification of target analytes within the calibration range of the instrument or that reduces the interferences thereby enabling
the quantification of target analytes.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

RECEIPT
The samples were received on 10/26/2012; the samples arrived in good condition, properly preserved and on ice. The temperature of the
coolers at receipt was 5.8 C.

The sample collection dates and times were not listed on the COC; samples were logged in per container labels for sample dates and
times.

Note: All samples which require thermal preservation are considered acceptable if the arrival temperature is within 2C of the required

temperature or method specified range. For samples with a specified temperature of 4C, samples with a temperature ranging from just

above freezing temperature of water to 6C shall be acceptable. Samples that are hand delivered immediately following collection may not

meet these criteria, however they will be deemed acceptable according to NELAC standards, if there is evidence that the chilling process

has begun, such as arrival on ice, etc. .

TOTAL METALS (ICP)

Samples 1210057-03 (580-35682-1), 1210057-06 (580-35682-2), 1210057-11 (580-35682-3) and 1210057-13 (580-35682-4) were
analyzed for total metals (ICP) in accordance with EPA Method 200.7. The samples were prepared and analyzed on 11/01/2012 and
11/08/2012.

No difficulties were encountered during the metals analyses.

All quality control parameters were within the acceptance limits.

Page 4 of 384 11/14/2012




SAMPLE SUMMARY

Client: Washington State Dept of Ecology ' Job Number: 580-35682-1
' Date/Time Date/Time

Lab Sample ID Client Sample ID Client Matrix Sampled Received

580-35682-1 1210057-03 Water 10/16/2012 0910 10/26/2012 0950

580-35682-2 1210057-06 Water 10/16/2012 1215 10/26/2012 0950

580-35682-3 1210057-11 Water 10/17/2012 0850 10/26/2012 0950

580-35682-4 1210057-13 Water 10/17/2012 1030 10/26/2012 0950

TestAmerica Seattle Page 5 of 384 11/14/2012



EXECUTIVE SUMMARY - Detections

Client. Washington State Dept of Ecology Job Number: 580-35682-1
Lab Sample ID  Client Sample ID Reporting

Analyte Result Qualifier  Limit Units Method
680-35682-1 1210067-03

Suifur 7.9 0.50 mg/L 200.7 Rev 4.4
6580-35682-2 1210057-06

Sulfur 5.1 0.50 mg/L 200.7Rev4.4
680-36682-3 1210067-11

Sulfur 20 0.50 mg/L 200.7 Rev4 4
6580-35682-4 1210067-13

Sulfur 22 0.50 mg/L 200.7Rev4.4

TestAmerica Seattle Page 6 of 384 11/14/2012




Client: Washington State Dept of Ecology

Description

METHOD SUMMARY

Lab Location

Job Number: 580-35682-1

Method Preparation Method

Matrix: Water

Metals (ICP)
Preparation, Total Metals

Lab References:

TAL NSH = TestAmerica Nashville

Method References:

EPA = US Environmental Protection Agency

TestAmerica Seattle

TAL NSH
TAL NSH

Page 7 of 384
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METHOD / ANALYST SUMMARY

Client: Washington State Dept of Ecology Job Number: 580-35682-1
Method Analyst Analyst ID
EPA 200.7 Rev 4.4 Bydalek, Beth bb

TestAmerica Seattle
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Client: Washington State Dept of Ecology

Analytical Data

Job Number: 580-35682-1

Client Sample ID: 1210067-03

Lab Sample ID: 580-35682-1 Date Sampled: 10/16/2012 0910

Client Matrix: Water Date Received: 10/26/2012 0950
200.7 Rov 4.4 Metals (ICP)

Analysis Method: 200.7 Rev4.4 Analysis Batch: 490-32866 Instrument ID: ICP6

Prep Method: 200.7 Prep Batch: 490-32518 Lab File ID: TALS_110112-6A.asc

Dilution: 1.0 Initial Weight/Volume: 50 mL

Analysis Date: 11/01/2012 1414 Final Weight/Volume: 50 mL

Prep Date: 11/01/2012 0640

Analyte Result (mg/L) Qualifier RL

Sulfur 7.9 0.50

TostAmerica Seattle

Page 9 of 384
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Analytical Data

Client: Washington State Dept of Ecology Job Number: 580-35682-1
Client Sample ID: 1210067-06

Lab Sample ID: 580-35682-2 Date Sampled: 10/16/2012 1215
Client Matrix: Water Date Received: 10/26/2012 0950

200.7 Rev 4.4 Metals (ICP)

Analysis Method: 200.7 Rev4.4 Analysis Batch: 490-32866 Instrument ID: ICP6

Prep Method: 200.7 Prep Batch: 490-32518 Lab File ID: TALS_110112-6A.asc
Dilution: 1.0 Initial Weight/Volume: 50 mL

Analysis Date: 11/01/2012 1417 Final Weight/Volume: 50 mL

Prep Date: 11/01/2012 0640

Analyte Result (mg/L) Qualifier RL

Sulfur 5.1 0.50

TestAmerica Seattle Page 10 of 384 11/14/2012




Client: Washington State Dept of Ecology

Analytical Data

Job Number: 580-35682-1

Client Sample ID: 1210067-11

Lab Sample ID: 580-35682-3 Date Sampled: 10/17/2012 0850

Client Matrix: Water Date Received: 10/26/2012 0950
200.7 Rev 4.4 Metals (ICP)

Analysis Method: 200.7 Rev4.4 Analysis Batch: 490-32866 Instrument ID: ICP6

Prep Method: 200.7 Prep Batch: 490-32518 Lab File ID: TALS_110112-6A.asc

Dilution: 1.0 Initial Weight/Volume: 50 mL

Analysis Date: 11/01/2012 1421 Final Weight/Volume: 50 mL

Prep Date: 11/01/2012 0640

Analyte Result (mg/L) Qualifier RL

Sulfur 20 0.50

TestAmerica Seattle

Page 11 of 384
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Analytical Data

Client. Washington State Dept of Ecology Job Number: 580-35682-1
Client Sample ID: 1210067-13 .
Lab Sample ID: 580-35682-4 Date Sampled: 10/17/2012 1030
Client Matrix: Water Date Received: 10/26/2012 0950

200.7 Rev 4.4 Metals (ICP)

Analysis Method: 200.7 Rev4.4 Analysis Batch: 490-34611 Instrument ID: ICP6

Prep Method: 200.7 Prep Batch: 490-34375 Lab File ID: TALS_110812-6RUSH
Dilution: 1.0 Initial Weight/Volume: 50 mL

Analysis Date: 11/08/2012 1150 Final Weight/Volume: 50 mL

Prep Date: 11/08/2012 0710

Analyte Resuit (mg/L) Qualifier RL

Sulfur 22 0.50

TestAmerica Seattle Page 12 of 384 11/14/2012




Client: Washington State Dept of Ecology

Method Blank - Batch: 490-32518

Quality Control Results

Job Number:

Method: 200.7 Rev 4.4
Preparation: 200.7

580-35682-1

' Analyte

Lab Sample ID: MB 490-32518/1-A Analysis Batch: 490-32866 Instrument ID: ICP6
Client Matrix: Water Prep Batch: 490-32518 Lab File ID: TALS_110112-6A.asc
Dilution: 1.0 Leach Batch: N/A Initial Weight/Volume: 50 mL
Analysis Date: 11/01/2012 1339 Units: mg/L Final Weight/Volume: 50 mL
Prep Date: 11/01/2012 0640
Leach Date: N/A
Analyte Result Qual RL
Sulfur ND 0.50
Lab Control Sample - Batch: 490-32518 Method: 200.7 Rev 4.4
Preparation: 200.7

Lab Sample ID: LCS 490-32518/2-A Analysis Batch: 490-32866 Instrument ID: ICP6
Client Matrix: Water Prep Batch: 490-32518 Lab File ID: TALS_110112-6A.asc
Dilution: 1.0 Leach Batch: N/A Initial Weight/Volume: 50 mL
Analysis Date: 11/01/2012 1342 Units: mg/L Final Weight/Volume: 50 mL
Prep Date: 11/01/2012 0640
Leach Date: N/A

Spike Amount Result % Rec. Limit Qual
Sulfur 1.00 1.06 106 85-115
TostAmerica Seattle Page 13 of 384 11/14/2012



Client. Washington State Dept of Ecology

Method Blank - Batch: 490-34375

Quality Control Results

Job Number: 580-35682-1

Method: 200.7 Rev 4.4
Preparation: 200.7

Lab Sample ID: MB 490-34375/1-A Analysis Batch: 490-34611 Instrument ID: ICP6
Client Matrix: Water Prep Batch: 490-34375 Lab File ID: TALS_110812-6RUSHB
Dilution: 1.0 Leach Batch: N/A Initial Weight/Volume: 50 mL
Analysis Date: 11/08/2012 1054 Units: mg/L Final Weight/Volume: 50 mL
Prep Date: 11/08/2012 0710
Leach Date: N/A
Analyte Result Qual RL
Sulfur ND 0.50
Lab Control Sample - Batch: 490-34375 Method: 200.7 Rev 4.4
Preparation: 200.7
Lab Sample ID: LCS 490-34375/2-A Analysis Batch: 490-34611 Instrument ID: ICP6
Client Matrix: Water Prep Batch: 490-34375 Lab File ID: TALS_110812-6RUSHB
Dilution: 1.0 Leach Batch: N/A Initial Weight/VVolume: 50 mL
Analysis Date: 11/08/2012 1058 Units: mg/L Final Weight/Volume: 50 mL
Prep Date: 11/08/2012 0710
Leach Date: N/A
Analyte Spike Amount Result % Rec. Limit Qual
Sulfur 1.00 1.1 111 85- 115
TestAmerica Seattle Page 14 of 384 11/14/2012




DATA REPORTING QUALIFIERS

Lab Section Qualifier Description
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Client. Washington State Dept of Ecology

QC Association Summary

Quality Control Results

Job Number: 580-35682-1

Report

Lab Sample ID Client Sample ID Basis Client Matrix Method Prep Batch
Metals

Prep Batch: 490-32618

LCS 490-32518/2-A Lab Control Sample T Water 200.7

MB 490-32518/1-A Method Blank T Water 200.7

580-35682-1 1210057-03 T Water 200.7

580-35682-2 1210057-06 T Water 200.7

580-35682-3 1210057-11 T Water 200.7

Analysis Batch:490-32866

LCS 490-32518/2-A Lab Control Sample T Water 200.7 Rev4.4 490-32518
MB 490-32518/1-A Method Blank T Water 200.7 Rev4.4 490-32518
580-35682-1 1210057-03 T Water 200.7 Rev4.4 490-32518
580-35682-2 1210057-06 T Water 200.7 Rev4.4 490-32518
580-35682-3 1210057-11 T Water 200.7 Rev4.4 490-32518
Prep Batch: 490-34376

LCS 490-34375/2-A Lab Control Sample T Water 200.7

MB 490-34375/1-A Method Blank T Water 200.7

580-35682-4 1210057-13 T Water 200.7

Analysis Batch:490-34611

LCS 490-34375/2-A Lab Control Sample T Water 200.7 Rev 4.4 490-34375
MB 490-34375/1-A Method Blank T Water 200.7 Rev 4.4 490-34375
580-35682-4 1210057-13 T Water 200.7Rev 4.4 490-34375
Report Basis

T = Total

TestAmerica Seattie
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. Client: Washington State Dept of Ecology

Laboratory Chronicle

Quality Control Results

Job Number: 580-35682-1

Lab ID: 580-36682-1 Client ID: 1210067-03
Sample Date/Time: 10/16/2012 09:10 Received Date/Time:  10/26/2012 09:50
Analysis Date Prepared /
Method Bottle ID Run Batch Prep Batch Analyzed Dil Lab Analyst
P:200.7 580-35682-A-1-A 490-32866 490-32518 11/01/2012 06:40 1 TALNSH SR
A:200.7 Rev4.4 580-35682-A-1-A 490-32866 490-32518 11/01/2012 14:14 1 TALNSH bb
Lab ID: 680-36682-2 Client ID: 1210067-06
Sample Date/Time: 10/16/2012 12:15 Received Date/Time:  10/26/2012 09:50
Analysis Date Prepared /
Method Bottle ID Run Batch Prep Batch Analyzed Dil Lab Analyst
P:200.7 580-35682-A-2-A 490-32866 490-32518 11/01/2012 06:40 1 TALNSH SR
A:200.7 Rev4.4 580-35682-A-2-A 490-32866 490-32518 11/01/2012 14:17 1 TALNSH bb
Lab ID: 680-35682-3 Client ID: 1210067-11
Sample Date/Time: 10/17/2012 08:50 Received Date/Time:  10/26/2012 09:50
Analysis Date Prepared /
Method Bottle ID Run  Batch Prep Batch Analyzed Dil Lab Analyst
' P:200.7 580-35682-A-3-A 490-32866 490-32518 11/01/2012 06:40 1 TALNSH SR
A:200.7 Rev 4.4 580-35682-A-3-A 490-32866 490-32518 11/01/2012 14:21 1 TALNSH  bb
Lab ID: 580-36682-4 Client ID: 1210067-13
Sample Date/Time: 10/17/2012 10:30 Received Date/Time:  10/26/2012 09:50
Analysis Date Propared /
Method Bottle ID Run Batch Prep Batch Analyzed Dil Lab Analyst
P:200.7 580-35682-A-4-A 490-34611 490-34375 11/08/2012 07:10 1 TALNSH SR
A:200.7 Rev4.4 580-35682-A-4-A 490-34611 490-34375 11/08/2012 11:50 1 TALNSH bb
Lab ID: mB Client ID: N/A
Sample Date/Time: N/A Received Date/Time: N/A
Analysis Date Prepared /
Method Bottle ID Run Batch Prep Batch Analyzed Dil Lab Analyst
P:200.7 MB 480-32518/1-A 490-32866 490-32518 11/01/2012 06:40 1 TALNSH SR
A:200.7 Rev4.4 MB 490-32518/1-A 490-32866 490-32518 11/01/2012 13:39 1 TALNSH bb
P:200.7 MB 490-34375/1-A 490-34611 490-34375 11/08/2012 07:10 1 TALNSH SR
A:200.7 Rev4.4 MB 490-34375/1-A 490-34611 490-34375 11/08/2012 10:54 1 TALNSH bb

TestAmerica Seattle A = Analytical Method P = Prep Method

Page 17 of 384
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Quality Control Results

Client: Washington State Dept of Ecology Job Number: 580-35682-1 '

Laboratory Chronicle

Lab ID: LCS Client ID: N/A

Sample Date/Time: N/A Received Date/Time: N/A

Analysis Date Prepared /

Method Bottle ID Run Batch Prep Batch Analyzed Dil Lab Analyst
P:200.7 LCS 490-32518/2-A 490-32866 490-32518 11/01/2012 06:40 1 TALNSH SR
A:200.7 Rev 4.4 LCS 490-32518/2-A 490-32866 490-32518 11/01/2012 13:42 1 TALNSH  bb
P:200.7 LCS 490-34375/2-A 490-34611 490-34375 11/08/2012 07:10 1 TALNSH SR
A:200.7 Rev 4.4 LCS 490-34375/2-A 490-34611 490-34375 11/08/2012 10:58 1 TALNSH bb
Lab References:
TAL NSH = TestAmerica Nashville
TestAmerica Seattle A = Analytical Method P = Prep Method
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REAGENT TRACE'I TY SUMMARY

Lab Name: TestAmerica Nashville Job No.: 580-35682-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
MET 1:1HCL 00002 127/06/12 | 02/23/12 [ DI Water, Lot DI Water [ 1000 mL|MET_HCL 00001 [ 500 mL[Hydrogen Chloride 50 %
.MET_HCL 00001 12/06/12 Fisher Scientific, Lot 4111010 (Purchased Reagent) Hydrogen Chloride 100 %
MET 1:1HCL 00004 11/01/13 [ 02723/12 [ DI Water, Lot DI Water | 1000 mL[MET_HCL_00012 | 500 mL[Hydrogen Chloride 50 %
.MET HCL 00012 11/01/13 Macron Chemicals, Lot 0000013500 (Purchased Reagent) Hydrogen Chloride 100 %
MET 1:1HNO3 00002 12/06/12 | 02/23/12 [DI wWater, Lot DI Water | 1000 mL][MET_HNO3 00001 | 500 mL[Nitric acid 50 %
.MET HNO3 00001 12/06/12 Macron Chemicals, Lot K35026 (Purchased Reagent) Nitric acid 100 %
MET 1:1HNO3 00005 12/06/12 [ 02/23/12 [ DI Water, Lot DI Water | 1000 mL[MET_HNO3_00026 | 500 mL|Nitric acid 50 %
.MET HNO3_00026 11/01/13 Macron Chemicals, Lot K47022 (Purchased Reagent) Nitric acid 100 %
MET CCV_00009 01/15/13 [ 03/14/12 [5% Nitric Acid, Lot 1 | 500 mL[MET S_STOCK_00003 [ 0.5 mL|Sulfur 1 ppm
.MET_S_STOCK_00003 01/18/14 ENVIRONMENTAL EXPRESS, Lot 1132501 (Purchased Reagent) Sulfur 1000 ppm
MET CSTD_0.5 00005 03/12/13 [ 03/12/12 [5% Nitric Acid, Lot 1 ] 40 mL|MET S STOCK 00003 [ 70.02 mL[Sulfur 0.5 ppm
.MET _§ STOCK_00003 01/18/14 ENVIRONMENTAL EXPRESS, Lot 1132501 (Purchased Reagent) Sulfur 1000 ppm
MET_CSTD_10.0 00003 03/12/13 ] 03/12/12 [ 5% Nitric Acid, Lot 1 | 50 mL|MET_ICUS-3033_00006 [ 49.5 mL][Sulfur 9.9 ppm
.MET ICUS-3033 00006 11/30/14 Ultra Scientific, Lot P01099 (Purchased Reagent) Sulfur 10 ppm
MET_CSTD_100_00003 03/12/13 [ 03/12/12 [ 5% Nitric Acid, Lot 1 [ 50 mL [MET_S_STOCK_00003 [ 5 mL[Sulfur 100 ppm
.MET S STOCK 00003 01/18/14 ENVIRONMENTAL EXPRESS, Lot 1132501 (Purchased Reagent) Sulfur 1000 ppm
MET CSTD_100_00004 03/12/13] 03/12/12 [5% Nitric Acid, Lot 1 | 50 mL|[MET_S_STOCK_00003 | 5 mL[Sulfur 100 ppm
.MET S STOCK 00003 01/18/14 ENVIRONMENTAL EXPRESS, Lot 1132501 {Purchased Reagent) Sulfur 1000 ppm
MET_CSTD_2.0_00005 03/12/13]103/12/12 [5% Nitric Acid, Lot 1 [ 40 mL[MET_S_STOCK_00003 [ 0.1 mL][Sulfur 2.5 ppm
.MET S STOCK 00003 01/18/14 ENVIRONMENTAL EXPRESS, Lot 1132501 (Purchased Reagent) Sulfur 1000 ppm
MET CSTD_50_00003 03/12/13 [ 03/12/12 [5% Nitric Acid, Lot 1 | 50 mL[MET_S_STOCK_00003 | 2.5 mL][Sulfur 50 ppm |
.MET_S STQCK_00003 01/18/14 ENVIRONMENTAL EXPRESS, Lot 1132501 (Purchased Reagent) Sulfur 1000 ppm]
MET CSTD_50_00004 03/12/13 | 03/12/12 [5% Nitric Acid, Lot 1 ! 50 mL|MET_S_STOCK_00003 [ 2.5 mL|Sulfur 50 ppm
.MET_S STOCK_00003 01/18/14 ENVIRONMENTAL EXPRESS, Lot 1132501 (Purchased Reagent) Sulfur 1000 ppm
MET ICSA_00003 01/15/13 | 03/14/12 | 5% Nitric Acid, Lot 1 250 mL |MET_INT-Al_00001 25 mL | AL 500 ppm
Ca 500 ppm
Fe 200 ppm
Mg 500 ppm
.MET_INT-Al_00001 01/15/13 Spex, Lot 43-2AS (Purchased Reagent) Al 5000 ppm
Ca 5000 ppm
Fe 2000 ppm
Mg 5000 ppm
MET ICSAB_00003 10/30/12 | 03/14/12 | 5% Nitric Acid, Lot 1 250 mL |MET_INT-Al_00001 25 mL | Al 501 ppm
Ca 500.1 ppm
Fe 200.1 ppm
Mg 500.1 ppm
MET_INT-B1_00001 2.5 mL|Ag 1 ppm
Ba 0.5 ppm
Be 0.5 ppm
cd 1 ppm
Co 0.5 ppm
Cr 0.5 ppm
Cu 0.5 ppm
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Nashville Job No.: 580-35682-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Mn 0.5 ppm
Ni 1 ppm
Pb 1 ppm
v 0.5 ppm
Zn 1 ppm
MET _INT-B2_00001 2.5 mL Al 501 ppm
As 1 ppm
B 1 ppm
Ca 500.1 ppm
Fe 200.1 ppm
Mg 500.1 ppm
Mo 1 ppm
Na 1 ppm
Sb 1 ppm
Se 1 ppm
T1 1 ppm
.MET_INT-Al_00001 01/15/13 Spex, Lot 43-2AS {Purchased Reagent) Al 5000 ppm
Ca 5000 ppm
Fe 2000 ppm
Mg 5000 ppm
.MET INT-B1l_00001 10/30/12 Spex, Lot 43-33AS (Purchased Reagent) Ag 100 ppm
Ba 50 ppm
Be 50 ppm
Cd 100 ppm
Co 50 ppm
Cr 50 ppm
Cu 50 ppm
Mn 50 ppm
Ni 100 ppm
Pb 100 ppm
v 50 ppm
Zn 100 ppm
.MET_INT-B2_00001 10/30/12 Spex, Lot 43-55AS (Purchased Reagent) Al 100 ppm
As 100 ppm
B 100 ppm
Ca 10 ppm
Fe 10 ppm
Mg 10 ppm
Mo 100 ppm
Na 100 ppm
Sb 100 ppm
Se 100 ppm
Tl 100 ppm
MET_ICV 00013 10/01/13 [ 09/25/12 [5% Nitric Acid, Lot 1 [ 50 mL [MET_S_STOCK_00003 [ 0.05 mL][sulfur 1 ppm
.MET S STOCK_00003 01/18/14 ENVIRONMENTAL EXPRESS, Lot 1132501 (Purchased Reagent) Sulfur 1000 ppm
MET lab CRI_00001 ‘ 10/11/13 ‘ 10/11/12 ‘5% Nitric Acid, Lot ‘ 50 mL’MET_QC_CRI_OOOOZ 5 mL‘Sulfur ‘ 0.5 ppm
00001

. Page l‘f 384 .14/2012




Lab Name: TestAmerica Nashville

REAGENT TRACEI‘I TY SUMMARY

Job No.: 580-35682-1

SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume .
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
.MET_QC_CRI_00002 10/11/13 1 10/11/12 | 5% Nitric Acid, Lot 1000 mL |MET_S_STOCK_00003 5000 ul |Sulfur 5 ppm
00001

..MET S STOCK 00003 01/18/14 ENVIRONMENTAL EXPRESS, Lot 1132501 (Purchased Reagent) Sulfur 1000 ppm
MET _QC_CRI2 00005 04/30/13 [ 09/27/13 [ 5% Nitric Acid, Lot 1 | 50 mL[MET S STOCK 00003 | 0.025 mL[Sulfur 0.5 ppm
.MET S _STOCK_ 00003 01/18/14 ENVIRONMENTAL EXPRESS, Lot 1132501 (Purchased Reagent) Sulfur 1000 ppm
MET Spike A 00005 09/25/13 Environmental Express, Lot 1226804 (Purchased Reagent) Al 200 ppm
As 5 ppm
B 100 ppm
Ba 200 ppm
Be 5 ppm
Ca 500 ppm
cd 5 ppm
Co 50 ppm
Cr 20 ppm
Cu 25 ppm
Fe 100 ppm
K 500 ppm
Li 100 ppm
Mg 500 ppm
Mn 50 ppm
Na 500 ppm
Ni 50 ppm
Pb 5 ppm
Se 5 ppm
Sr 100 ppm
Tl 5 ppm
v 50 ppm
Zn 50 ppm
MET_Spike B_00004 09/25/13 Environmental Express, Lot 1226805 (Purchased Reagent) Ag 5 ppm
Mo 50 ppm
Sb 10 ppm
Sn 100 ppm
Sulfur 100 ppm
Ti 100 ppm

Page 21 of 384

11/14/2012




Client: Washington State Dept of Ecology
Project/Site: Frontier Hardchrome 2012

Certification Summary

TestAmerica Job ID: 580-35682-1

Certification ID j

Laboratory Authority Program EPA Region

TestAmerica Nashville ACIL 393
TestAmerica Nashville A2LA ISO/IEC 17025 0453.07
TestAmerica Nashville Alabama State Program 4 41150
TestAmerica Nashville Alaska (UST) State Program 10 UST-087
TestAmerica Nashville Arizona State Program 9 AZ0473
TestAmerica Nashville Arkansas DEQ State Program 6 88-0737
TestAmerica Nashville California NELAC 9 1168CA
TestAmerica Nashville Canadian Assoc Lab Accred Canada 3744
TestAmerica Nashville Colorado State Program 8 N/A
TestAmerica Nashville Connecticut State Program 1 PH-0220
TestAmerica Nashville Florida NELAC 4 E87358
TestAmerica Nashville lllinois NELAC 5 200010
TestAmerica Nashvilie lowa State Program 7 131
TestAmerica Nashville Kansas NELAC 7 E-10229
TestAmerica Nashville Kentucky State Program 4 90038
TestAmerica Nashville Kentucky (UST) State Program 4 19
TestAmerica Nashville Louisiana NELAC 6 30613
TestAmerica Nashville Louisiana NELAC 6 LA120025
TestAmerica Nashville Maryland State Program 3 316
TestAmerica Nashville Massachusetts State Program 1 M-TN032
TestAmerica Nashville Minnesota NELAC 5 047-999-345
TestAmerica Nashville Mississippi State Program 4 N/A
TestAmerica Nashville Montana (UST) State Program 8 NA
TestAmerica Nashville Nevada State Program 9 TN00032
TestAmerica Nashville New Hampshire NELAC 1 2963 ‘
TestAmerica Nashville New Jersey NELAC 2 TN965
TestAmerica Nashville New York NELAC 2 11342
TestAmerica Nashville North Carolina DENR State Program 4 387
TestAmerica Nashville North Dakota State Program 8 R-146
TestAmerica Nashville Ohio VAP State Program 5 CL0033
TestAmerica Nashville Oklahoma State Program 6 9412
TestAmerica Nashville Oregon NELAC 10 TN200001
TestAmerica Nashville Pennsylvania NELAC 3 68-00585
TestAmerica Nashville Rhode Island State Program 1 LAO00268
TestAmerica Nashville South Carolina State Program 4 84009 (001)
TestAmerica Nashville South Carolina State Program 4 84009 (002)
TestAmerica Nashville Tennessee State Program 4 2008
TestAmerica Nashville Texas NELAC 6 T104704077-09-TX
TestAmerica Nashville USDA Federal 5-48469
TestAmerica Nashville Utah NELAC 8 TAN
TestAmerica Nashville Virginia NELAC 3 460152
TestAmerica Nashville Washington State Program 10 C789
TestAmerica Nashville West Virginia DEP State Program 3 219
TestAmerica Nashville Wisconsin State Program 5 998020430
TestAmerica Nashville Wyoming (UST) A2LA 8 453.07

Accreditation may not be offered or required for all methods and analytes reported in this package Please contact your project manager for the laboratory’s
current list of certified methods and analytes.
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APPENDIX C

RECONSTRUCTED MONITORING WELL ELEVATIONS




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION 10
1200 SIXTH AVENUE
SEATTLE, WA 98101

TARGET SHEET

The following document was not imaged.
This is due to the Original being:

X  Oversized
CD Rom

Computer Disk

Video Tape

Other:

**A copy of the document may be requested from the Superfund Records Center.

*Document Information®

1429435
FHCSF 19.4.1.2v.2

Document ID #:

File #:

Site Name: Frontier Hard Chrome

Monitoring Well Asbuilt for Grand Central
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APPENDIX D
EXCEPTION SUMMARY FOR LABORATORY
DATA QUALITY ASSURANCE REVIEW

DATA SUMMARY

The laboratory data quality assurance review and validation of analytical results for 26 water
samples, Project Number 1210057, collected between October 15 and 18, 2012 from the Frontier
Hard Chrome site has been completed. This review incorporates sample results for other metals
for assessment purposes, but applies only to the following analyses:

e Total and dissolved chromium by Washington State Department of Ecology’s (Ecology)
Manchester Environmental Laboratory (MEL), of Port Orchard, Washington, following
EPA Method 200.7 — inductively-coupled plasma/atomic emission spectrometry (ICP-
AES).

e Sulfate by Ecology’s MEL of Port Orchard, Washington, following EPA Method 300.0 -
determination of inorganic anions by ion chromatography.

e Dissolved sulfur by TestAmerica Laboratories, Inc. - Seattle of Tacoma, Washington,
following EPA Method 200.7 — inductively-coupled plasma/atomic emission
spectrometry (ICP-AES).

e Hexavalent chromium by Columbia Analytical Services, Inc. (CAS) [doing business as
ALS Environmental (ALS)] of Kelso, Washington, following EPA SW-846 Method
7196A —colorimetry.

Quality assurance/quality control (QA/QC) reviews of laboratory procedures were performed on
an ongoing basis by MEL. A data review was performed by MEL’s QA section on laboratory
quality control results to ensure they met method quality objectives for the project. Data review
followed the format outlined in the National Functional Guidelines for Inorganic Data Review
(EPA 2004), modified to include specific criteria specified in the Frontier Hard Chrome Long-
Term Monitoring Plan (Work Plan; Weston 2004). Raw laboratory data including calibrations,
sample login forms, sample preparation logs and bench sheets, mass spectral tuning data, and
raw instrument data were not available for this review.

This is an exception summary. All laboratory quality assurance results as applicable (e.g.,
holding times; blank sample analysis, matrix spike/duplicate spike analysis, and laboratory
control sample analysis results) supplied to WESTON for the analyses met acceptance criteria
specified in the Work Plan (Weston 2004), with no exceptions.

A field duplicate was not collected for hexavalent chromium analysis. Laboratory duplicate,
matrix spike/duplicate spike analysis, and laboratory control sample analysis results met
acceptance criteria.

Precision was evaluated as relative percent differences (RPD) between duplicate and total
chromium, dissolved chromium concentrations and sulfate concentrations. Field duplicates for



total recoverable chromium (Sample Nos. 1210057-12, 1210057-20, and [210057-26) were
collected from monitoring wells B§5-4, RA-MW-15B, and RA-MW-12A, respectively. A field
duplicate for dissolved chromium (Sample No. 1210057-20) was collected from monitoring well
RA-MW-15B. A field duplicate for sulfate (Sample No. 1210057-04) was collected from
monitoring well W85-6A. Acceptance criteria specified in the QAPP were met for all duplicate
analyses.

Sample 1210057-19 (collected from monitoring well RA-MW-15B) and its associated duplicate
sample, 1210057-20 (QA-3) both exhibited total and dissolved chromium concentrations below
their respective laboratory detection limits; therefore, the RPD between the field sample and the
duplicate sample was not calculable for either total or dissolved chromium. Additionally, sample
1210057-11 (collected from monitoring well B85-4) and its associated duplicate sample,
1210057-12 (QA-2), both exhibited total chromium concentrations below their respective
laboratory detection limits; therefore, the RPD between the field sample and the duplicate sample
was not calculable. The RPD for total chromium between sample 1210057-25 (collected from
RA-MW-12A) and its duplicate sample, 1210057-26 (QA-4), was calculated as 16.9%. The RPD
for sulfate between sample 1210057-03 (collected from W85-6A) and its duplicate sample,
1210057-04 (QA-1), was calculated as 0.5%.

DATA QUALIFICATION

No QA/QC exceptions were noted in the data review associated with the analysis of total
recoverable, dissolved, and hexavalent chromium. Upon consideration of the data qualifications
noted above and the project data quality objectives specified in the QAPP, the data are
ACCEPTABLE for use.

DATA QUALIFIERS

If required, any data qualifiers applied by the laboratory have been removed from the data
summary sheets and superseded by data validation qualifiers.

No data validation qualifiers were used to modify the data quality and usefulness of individual
analytical results.

DATA ASSESSMENT

Data review was performed by an experienced quality assurance chemist independent of the
analytical laboratory and not directly involved in the project.

This is to certify that I have examined the analytical data and based on the information provided
to me by the laboratory, in my professional judgment the data are acceptable for use except
where qualified with qualifiers that modify the usefulness of those individual values.

3 &§ December 21. 2012

Tara Fitzgerald Date
Project Chemist
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MONITORING WELL CONSTRUCITON AND FIELD DATA SHEETS




Monitoring Well Construction Information
Frontier Hard Chrome, Vancouver, Washington

Top of |Bottom of Top of
Well Screen Screen Screen Casing Monument
Well Dia. | Depth Depth Depth Length Date Elev. Elev.
Well No. (in) (feet) (ft) (ft) (ft) Installed | Northing Easting (feet)* ({feet)*
Monitoring Wells
IB8s-3 2 29.5 24 29 5 10/7/85 | 112605.90 [1091462.16| 24.9 25.6°
lB8s-4 2 26.5 21.5 26.5 5 10/10/85 | 112324.18 [1091631.89| 25.38 26.18
IBss-6 2 29.5 24.5 295 5 10/15/85 | 112532.34 [1091705.95| 24.64 25.2"
lBs7-8 4 29.5 245 295 5 113/187 | 112344.00 |1091529.10| 25.95 26.21
w1 2 34.5 192 34.0 14.8 5/21/02 | 112441.82 [1091607.30| 25.69 26.00
Imw-3 2 37.3 217 36.5 148 | 520002 | 11243324 |109161054] 25.69 26.04
IMwv-4 2 35.2 19.7 34.5 14.8 5/22/02 | 112424.34 |1091616.25| 25.62 25.84
IMw-7 2 472 416 46.4 48 5/20/02 | 11244222 |1091620.89| 2566 25.93
IMw-20 2 27.3 21.9 26.6 47 5/22/02 | 112462.35 [1091613.99| 25.75 26.09
IMw-21 2 35.6 30.4 35.1 47 | sm2/02 | 11246258 [1091617.43] 25.77 26.14
[RA-MW-11A 2 27.8 22.9 27.6 4.7 5/2/03 | 112482.47 [1091514.95| 26.17 26.45
IRA-MW-11B 2 33.1 28.3 32.9 46 5/1/03 | 112479.76 [1091510.42| 26.17 26.45
[RA-MW-12A 2 28.1 23.2 27.9 47 5/1/03 | 112479.92 [1091544.46| 26.17 26.47
_MW-12B 2 33.0 28.3 32.8 4.5 5/1/03 112480.85 11091541.13( 26.16 26.53
W-12C 2 39.2 34.5 39.0 45 4/30/03 | 112484.97 [1091542.35| 26.01 26.48
IRA-MW-13A 2 27.3 22.5 271 46 6/3103 | 112449.48 1091504 97| 2569 2596
[RA-MW-138 2 32.1 27.3 31.9 46 6/3/03 | 112448.39 [1091592.13| 2561 25.86
IRA-MW-13C 2 39.7 34.6 39.5 4.9 6/3/03 | 112453.33 [1091595.78] 2555 25.97
IRA-MW-14A 2 25.3 20.3 25.1 4.8 6/4/03 | 112447.10 [1091654.85| 25.06 25.44
IRA-Mw-14B 2 30.3 25.5 30.1 46 6/4/03 | 112444.72 [1091652.41| 2500 25.38
IRA-MW-15A 2 26.6 22.1 26.6 45 | 530003 |112412.99 [1091561.36] 25.76 26.11
IRA-MW-158 2 32.7 27.7 325 48 5/30/03 | 112413.29 [1091557.10| 25.79 26.10
IRA-MW-16A 2 26.8 22.2 26.7 45 6/2/03 | 112413.87 [1091630.20| 25.14 25.47
[RA-MW-168B 2 32.7 27.9 325 46 6/2/03 | 112414.70 [1091626.50| 25.45 25.68
IRA-MW-17A 2 26.4 217 26.2 45 6/503 | 11247804 |1091624.86| 25.96 26.23
lwss-28 4 50 45 49 5 9/10/85 | 112427.94 [1091417.06] 25.77 26.09
[wes-3A 2 295 19.5 29.5 10 9/5/85 | 112824.50 |1091509.69| 26.40 26.97
lwss-38 4 49 44 49 5 9/4/85 | 112824.23 [1091514.26] 26.77 27.14
lwas-6A* 2 27 17 27 10 10/12/85 | 111924.04 [1091489.91| 25.38 258"
wss-68* 4 49 44 49 5 10/11/85 | 111912.90 [1091495.31| 2524 25.8"
lwss-7A* 2 26.5 16.5 265 10 10/22/85 | 111916.01 |1090984.92| 22.83 23.1°
lwss-78* 2 49 44 49 5 10/21/85 | 111917.15 |1090952.50|  23.0 231"
las-108 4 50 438 48.8 5 12/12/86 | 112510.41 [1093365.77| 268 26.6"
lwss-13A 4 28.5 235 28.5 5 12/16/86 | 112712.34 [1090490.94] 26.39 26.7"
-16A 4 34 24 34 10 6/23/92 | 112438.05 [ 1091446 66| 2562 25.98
KQRB 4 45 35 45 10 6/23/92 | 112424.30 [1091445.85| 2551 25.87




Monitoring Well Construction Information
Frontier Hard Chrome, Vancouver, Washington

Top of |{Bottom of Top of
Well Screen Screen Screen Casing Monument
Well Dia. | Depth Depth Depth Length Date Elev. Elev.
Well No. (in) (feet) (ft) (ft) (ft) Iinstalled | Northing Easting (feet)* (feet)*
97-18A 2 27.5 225 27.5 5 2/27/97 112299.62 (1091919.98| 2544 2572
"W97—188 2 445 39.5 44.5 5 2/26/97 112299.13 |{1091926.64 25.36 25.73
"\N97-1 9A* 2 25 20 25 5 3/17/97 111767.46 | 1090360.19| 22.45*" 22.99*
iwo7-198* 2 45 40 45 5 3/17/97 | 111758.69 |1090357.80| 21.72** 22.56*
Wo8-20A* 2 27 22 27 5 5/29/98 | 111631.28 |1090944.00| 23.57** 23.87*
Wos-21A* 2 26 21 26 5 5/27/98 111623.54 | 1091536.07| 25.28* 255"
wos-218* 2 44 39 44 5 5/28/98 111616.84 [ 1091543.41 25.5™ 25.77*
[W99-R5A 2 32.2 22 32 10 1999 110927.24 | 1089741.48| 32.26 NA
"W99-RSB 2 49 44 49 5 1999 110929.99 | 1089743.59| 32.33 NA
Notes:

*

Feet above mean sea level. Vertical datum - City of Vancouver benchmark number 108.

** Corrected to common datum. See Section 2.1.3 for explanation.

Ground surface elevation.

Northings and eastings obtained from conversion from GPS latitude and longitude taken February 2, 2004; GPS measurements
and conversion done by EPA
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Groundwater Sampling Record

Project Name: Frontier Hafd Chrome - Event 18 well ID: A1 —\@a”n

Project Location: 113 Y St., Vancouver, WA 98661 sample No.: \ 2\ 0057 — o1\

Project Number: 10799.004.004.0002 Sampler(s): Brian P. Reilly - WESTON

Date/Time: rolistiz /S 4SS Waeather: ~ O £ e
- ' i

Water Level Measurements and Purge Data

Time Depth of Well Depth to Water Feet of Water Gallons per Well Volume
(TOC) (TOC) in Well (2" dia. = 0.163 gal/ft, 4" dia.=0.653 gal/ft)
14 -4g 1S V3 QH 1 4y 1.3 /x3=%50)
() Meas. gﬂist. initial

Water Level Measurement Method: m Electric Tape D Other:

Well Evacuation Method: m Peristaltic Pump (3 submersible Pump (3 Bailer (1 Other:

Purge Rate: ~ JOD A~
Begin Purge:  Time: /4 :4S Total Volume Purged: % 3\ B,
End Purge: Time: /S SO Well Volumes Purged:

Purge Water Disposed: [j 55-gal Drum D Stdrage Tank D Ground [j Liquibin m Other:
5-gallon Plastic Buckets to be disposed at City of Vancouver's City Operation Center

°

Sample Collection Method & Analysis

Sample Type: m Groundwater D Surface Water D Other:

Sample Time: 15280
Sample Collection Method: JXI Pump Type: Peristaltic Dedicatedd@y IN [ Bailer [J Other:
Decon Procedure: N N/A D Alconox Wash D Tap Rinse D DI Water D Other:

Sample Description (color, turbidity, odor, sheen, etc.): il e i i " o) S[;Q,\
Sample Containers

Quantity Size Bottle Type Laboratory Analysis
/ <0 om L O Glass M Poly Tetel Choprpivan ’Phi = /
(I Glass (1 Poly " '
D Glass ([ Poly
O Glass O Poly
OGlass [ Poly
O Glass [ Poly

Notes: \’\)'MP g\:@w\ 23" ‘o\s

Sampler Signature: <~ D\Q

s X

SN




.

Date: l()(ps’/\-z_, welliD: _ bWOATAQA
Well Evacuation / Field Parameters
Depth to

S i P e gAY L ey
4-4s” X354 1594 95& R0 (.62 24 Q.o
4-so 12 R4 3%Y 255 308 e 8-} 64
1455 A2 KY 12972 25% 308 _(4s 1lu2s 044
/5200 1254 a1 753 204 G4t wLd _0-37
150S sy 9294 9251 2.0 _LsSO Y.} _02Y
15090 19X 39D _Z) 2:3 _(S\ w39 _0-2¥4
s 1eY 159 295 299 Lsz od.d _0.20
15225 1 I%Y 400 250 2.9 LSYH _10SS _0.29
1535 Iy M02 _2st6 294 654 w33 0.2t
1S3 %Y Mo 25O 290 LY 1099 0©-32
i5>35  11.$4 /904 293 281 654 Hl.3  6.5%
V&40 3k JHo® 21 291 bSS Niv.y O.SL
1S:9S 17234 i 249 2.5% LSS WwW.% _0.TF

Notes :




Groundwater Sampling Record

Project Name: Erontier Harci bhrome Event 18 Well ID: wc\q_,{:\ [GY
~ Project Location: 1 13 Y__Si . Vancouver WA 98661 Sample No.:. V210057 -0
Project Number: 10799.004.004.0002 Sampler(s):  Brian.P. Reilly - WESTON

Date/Time: l'Cq[!Sb 2. : IS’-S Y Weather: - ~{o0’°F . nf\'m“’{_-“

- Water Level Measurements and Purge Data

Tlme - Depth of Weill Depth to Water Feet of Water Gallons per well Volume-
(:I' OC) (TOC) - inWaell {2" dia. = 0.163 galft, 4" dia.=0.653 gal/ft)
¥s . e AT 7134 45Y
- OMeas. WHst Inital

-Water Level Measurement Method: M Electric Tapeilj Other_

Well Evacuation Method: m Peristaltic Pump 3 Submersnble Pump D Baller D Other
. | ’

Purge Rate: o 0 i
Begin Purge: Time: \lv 0D , Total Volume Purged:  ~~ ) ‘M/e .
- . “ : -
EndPurge: . . Time: . \d-C0 ~ “Wall Volumes Purged: - SR

Purge Water Dlsposed D 55-gal Drum D Storage Tank D Ground D Liquibin ' m Other:

. - . . 5-gallon Plastic Buckets to be disposed at Cltv of Vancouver‘s City Operatlon Center
Sample Collection Method & Analysis - - i :

Sample Type: m Groundwater DSurface Water DOtﬁér:

Sampie Time:  \A:0S
Sample Collection Method: m Pump Type: Peristaltic DedrcatedXY On D Bailer [ 1Other: _

Decon Proc_edure: m N/A D Alconox Wash D Tap Rinse Ij DI Water D Other:
Sample Description (color; turbidity, odor, sheen, etc.): ohaor " An o Qo ML\ Shaen

Sample Containers _
Quantity ' Size Bottle Type ) Laboratory Analysis
-/ jnO/‘?L O Glass ﬁ Poly okl Cl'ldM'um S OA 2 I
OGlass O Poly
O Glass [ Poly
OGlass [ Poly
. Glass O Poly’
-3 Glass O Poly

_Notes:. ponp R,,”\ 24 ;663

q Sampler S_ignatuuaé)—“;> ’;gﬁ :

N



°

Date: \b?u% !\ 2 well ID: _ LA - A B
Well Evacuation / Field Parameters
Depth to

e hoey s B poem Gmgl) g gmiy  Teman
Woo®' 3.k il 32 249 ?_,:;;@,L (ot  W¥2.1 L. X
s (L 145 242 23S kst wz2a 02§
i D ik Y02 IS5 24\ ok 169 0-23%
1Hds 7L 139 25 2.0 (oot N34 £.40
lb2o il 12972 255 445 _YuF W3 025
WZS~ A, @At 455 49r b4t 3 0.4
3o (Ll 1399 255 29 (LY Nud 0-lS
TS w L Moo Zs5 24 LY 12722 O-ST
MDD Vb 1290 725 13% LS v 0.6%
W4s 134G 1592 255 2.3k _LLY 1259 0-¥4
W0 iy 398 255 0 2.5% L. 749 0.73
WSS 19 Hoo 255 232 LS 125\ ND.GF
iFoo  \J.i Mef 255 250 _GFo V-0 o.3F
Notes :

K1 = YO st B nent bt mk\%wwhws ¢« shvde Br Bk Z resding | wesaon




Groundwater" Sampling Record

Project Name: Frontler Hard Chrome Event 18 well ID: RS- OA
Project Location: 113 Y St Vancouver WA 98561 Sample No.: \2 5 E-0 3 [‘Oﬁ Q- \_l
Project Number: 19799 004.004.0002 _ Sampler(s):  Brian P. Reilly - WESTON
Date/Time: l u’/ IU! v 745~ Weather: ]ip_&nl— At A —77? ,A—(..\ cAu -.Aq‘ ~F
- Water Level Measurements and Purge Data
Time Depth of Well Depth to Water Feet of Water Gallons per Well Volume ~
] (TOC) (TOC) © inWaell (2° dia. = 0.163 gal/ft, 4" dia.=0.653 gal/ft)
OT5S 2700 _20499 (5.0l 02X
: OMeas. A Hist Initial -

. Water Level Measurement Method: m Electric Tape D Other:
Waell Evacuation Method: m Peristaltic Pump [} submersible Pump 7 Baiter D Other:

Purge Rate: ~ 20 mblm\'\ .'
Begin Purge:  Time: QY00 Total Volume Purged: ~D o7
End Purge: .- Time: . 0O Woell Volumes Purged

Purge Water Disposed: D 55-gal Drum D Storage Tank lj Ground [j Liquibin ' m Other:’

5-qallon Plastic Buckets to be disposed at City of Vancouver's City Operation Center
Sample Coliection Method & Analysis .

éample ;rype: m Groundwater D Surface Water D Other:

Semple Time: _OF/ D .

Sample Collection Method: m Pump Type: P_eﬂgtalllc DedlcatadXY An ) Bailer (] other:
Decon Procedure: m N/A O Alconox wash [ Tap Rinse O oiwater 3 Other:

Sample Description (color, turbidity, odor, sheen, etc.): -C lecr _No oler ,.' no S/,;(_(,A
Sample Containers - '

Quantify Size Bottle Type " Laboratory Analysis
/ SO0 i O Glass %{ Poly 7 ¢ Charmum ’I'}DL > f
/S0 ml OGlass J Poly  Si/fule _
Q@ 4 OO mL O Glass }X Poly ")) sehrd 5:![:,/ ph > |
’ O —| O Glass O Poly ;
/ Soome. - D Glass oy’ ﬂ/[mlc ' -fm > AUS

O Glass O Poly




Date: \ofw|12 | well ID: WES~0/A k
Well Evacuation / Field Parameters
' Depth to '
| Time .#3‘5; gallong) (0}, (p%cigi). (_n?gc/);) __pH V) Torbidty
| axee 2099 /529/ wat Z%_ =.24 050 NS o WY
oy 2099 Y Jdo 545 Lz ALX 0.2l
O<6t6 260 el 2 439 63% 78 0.4
Sos1s guat’  — T _
| og20 2099 _ id\F 25 4S3 LY 1009 o.z|
02 Z099 _ MAF 2Ll Y Fo Sl f22 OF
082 20 b 28% S .51 /0l o:70
o%35” .59 | b 257 528 653 o 6.i&
o%do Lo . Ma¥. 2s1 S.o% 4.S3 Joli 0.5
oBYS 2o __ (420 246 Sio  ©S3 7797 0.4
O¥Se ZoAg __ (f2z 25% S.J _(p__Si 728 ©.(5
S 2097 /%424 253 S0%  _Lsd w2 0-/F
o500 2077 /2t 22 SoF oS4 oy o
Notes :
| © Pl b sevrelq) corcmnsh. Frwresasd o sfeed b cumpenseste.




. -.-7... Groundwater Sampling Record

- T’i\
14 )
o U 1 N .
SIS

Project Name: Frontier Hard Chrome Event 18 well ID: WS- O A
Project Location: 113 Y_S_t_i Vancouver WA 98661 Sample No.: . \ 2\ 00SE - 0S
Project Number: 10799 004.004.0002 _ Sampler(s): Brian P. Reilly - WESTON
Date/Time: \Q(up‘ 12_ . O?/ (&) Weather: / Ao e - S‘ o e
J L) e _ ' o 7’4'326{:&/(’0.6’4( =
- Water Level Measurements and Purge Data
Time ~—-»fDepth-ef Waell Dep’(h to Water . Feet of Water  Gallons per Well Volume™ ' °
_ _ (TOC) (TOC) © inWell (2° dia. = 0.163 galft, 4" dia.=0.653 gal/f)
oS 49,  20A]| 7%.09 43S
(I Meas. )ﬁ Hist ~ Inita) : .

. Water Level Measurement Method m Electrlc Tape D Other:
Woell Evacuation Method: m Peristaltic Pump D Submersnble Pump Ij Bailer D Other: .

Purge Rate: ~ 20D mLJ Mis
Begin Purge: Time: o7/ s " ‘ Total Volume Purged: ~ 5 64,2 -
End Purge:  Time: /075 s " Well Volumes Purged:

Purge Water Disposed: D 55-gal Drum D Storage Tank D Ground D Liquibin ' n Other:’
5-gallon Plastic Buckets to be disposed at City of Vancouver's City Operation Center )

9

®

Sample Collection Method & Analysis -
Sample Type: m " Groundwater D Surface Water lj Other:

Sample Time: _/QS0O _

Sample Collection Method: m Pump Type: Ee_u_s_talilc Dedleatedxv Cl N [j Baller [J Other
Decon Procedure m N/A D Alconox Wash D Tap Rinse D DI Water [:l Other:

Sample Description (color, turbidity, odor, sheen, etc) ol /m ae/e/ * N0 Sleeein
Sample Containers : ’ ’ r

Quantity Size " BottleType : " _ Laboratory Analysis
y <60 il O Glass }2( Poly 7ot/ Chmiem | ‘?L.'\_-I
O Glass ([ Poly '
OGlass O Poly
OGlass O Poly
. OGlass O Po.ly "
‘OGlass - 3 Poly : o

Notes: "'PU”'/? &M 27 I- 6\53 .

Sampler Signature;/é_/'l_ 7 = .\5

 ——

T




Date: tO!lbi\?’

Well Evacuation / Field Parameters

welllD: WS -, &

D\/evpatthe:o Temp Cond DO ORP Color/
Time (TOC) (°C) (uSfcm) __ (mg/) pH (mV) Turbidity
LA20 ZoAal 43 DY Yof  sb—mtT] 0.29
L AIS A PSS —Yed > O-ll
Cos3n 2041 Ny ookt
0935 20 Al /423 221 943 Fe3 <KIF o.ro
OO 2091 /£.23 Qi 0  Fiol - S-12
o5 209/ 122 22 F3% Ful 948 046
D vso 2091 1429 221 D37 FeF 75% 0.4
P sy 2091 J42 24T 1008 Zod FGo  uS
fooo 20 9( [fos UE  HOS FUE P83 0-i
0eS” Joy 1427 216 0.8] ZieE woZ 0.4
o6 2091 i 243 w3 Pl 3.0 0.23
fois Lol /LM 212 .03 Fele W4t 04Y
fo20 209/ 1930 244 ot FoF s04F  _0.30
1025 209/ 420 UE (-850 FbS 7.0 0.29
Notes :

& L Fo rosct VST, values brozen of#en unp/m rj while o Wates Pl 0735 nt oclurgdr,

@ 6( WAL NS SO Floo cote . Tcreased 7 urmp s,’)c’(cl o rw«/yw)cw’-f
@ Yers rote é((,\,'mj veviable T usare o d«7, ‘hﬂ, r» compasate w/Pt,mt'_) - ake »70/114(1 jomp - .




Groundwater Sampliﬁg Record

Project Name Frontler Hard Chrome Event 18 well ID: U\m -P<A
Project Location: 1 13 Y St Vancouver WA 98661 Sample No.: . {2 \DOSF -0l
Project Number: L799 004.004.0002 _ Sampler(s):  Brian P. Reilly - WESTON
Date/Time: LQZLE//-? s Weather: adtia clohu - ~5S°F

74 . R

- Water Level Measurements and Purge Data e
Time. . .. - Depth of Well Depth to Water Fest of Water  Gallons per Well Volume
_ (TOC) (TOC) - inWseli (2" dia. = 0.163 gal/ft, 4" dia.=0.653 gal/ft)
/O 322 ., 7242 47K 0.9
O Meas. AT Hist. Initial : _

- Water Level Measurement Method: M Electric Tape"lj-Other' !
Well Evacuation Method: m Peristaltic Pump D Submersnble Pump D Bailer D Other:

Purge Rate: ~ 200 mc/ i

Begin Purge:  Time: ///O . - Total Volume Purged: ~3.2. .'

End Purge .. Time: /2,0 ' WeTI Volumes Purged: ' . i
. . Purge Water Disposed: [:I 55-gal Drum [j Storage Tank [j Ground [j Liquibin ' m Othe.r"
’ ~__5-gallon Plastic Buckets to be disposed at City of Vancouver’s City Operation Center

Sample Collection Method & Analysis - .
it .N

Sample Type: m Groundwater D'Surface Water DOther:

Sample Time: /215
Sample Collection Method: m Pump Type: Eensj‘.amc DedlcetedXY DN [j Baller [1 Other

Decon Procedure: N N/A |j Alconox Wash D Tap Rinse D Di Water D Other:

Sample Description {color, turbidity, odor, sheen, etc.): .

Sample Containers _
Quantity Size Bottle Type " Laboratory Analysis
/ SGO o~ | OGiass 2§ Poly 50/Lk |
| D, Yy SO0 il Oalass 2K Poly , 50(,‘["/; ;D[,\ ~

OGiass O Poly
.3IGlass 3 Poly
‘OGlass O Poly




Date: \O!\U!l 2 weiip: _{(\A4- @S/ b
Well Evacuation / Field Parameters
Depth to '

Time ﬁ?fé; (;;:;T»:) T((:g)p (p%c;ggm) (ng?L) pH &Hv[; nggéy
pro 244 g M2 247 320 LHY /28l 0.3
s HY2 /4360 247 4§56 4L.3% 1333 o.9F

@/‘/Zo 23142 /495 45  HEl 4643 /331 o093
/125 2342 449 24i, 4S5t Ldp (360 /25
//30 9942 /4.30 24 4494 (.36 90 F _joi
/135 T1HZL /Y38 246 Y4 (3% 149§y S/
Mo 7147 /430 240 4.3 3% jdll 059
u4s~ 2341 JdE 29l. 438 &3F 2.0 6.4
oo ZEHZ /41s 246 4338 (3% j42.1 ©-30 ®
/78S Z7.92. j1i0 2960 4-3F .39 _j4e.s 0-H
(200 2742 1o 246 %36 639 9.4 o0-z¢
(2o  MAHZ Jod 24 LElL 39 47 0,73

?/2/0 27472 J4o6% 240  43% ovo oA  clee—
Notes :

O How rote Jm/r»x.’f‘q # rcm{xnm#z_ w~f PP

(2 [ Lo eme on Frbdmifed cootd not S,y fmi Ndcilrj.




Y R Y .
‘ _ i

Groundwater Sampling:Record

Project Name: Frontler Hard Chrome Event 18 well ID: CORA - 512
‘I Project Location: 113 Y St Vancouver WA 98661 Sample No.: . \Z\DO=F-0F .
Project Number: ng 004.004.0002 _ Sampler(s): Brian P. Reilly - WESTON
Date/Time: \(—)I (Lpl 12 /72_9/ B Vt(eather: ' r\,;o«\’lq‘ C,LL\)&,L“[ «, (XN
: thater Level Measurements and Purge Data ] T . )
Time Depth of Well ©~  Depth toWater Feetof Water.” =~ Gallons per,WeiI Volume
) (TOC) (TOC) ©inWaell ‘ (2" dia. = 0.163 gal/ft, 4" dia.=0.853 galift)

/225 _47.00 27 215 3.51
. OMeas. A hist. gt . .

- Water Leve! Measurement Method: m Electric Tape lj Other: ., W

Well Evacuation Method: m Penstattlc Pump O Submerslble Pump [j Bailer D Other

Purge Rate: 'Vﬂ-ou rnUliin
‘Begin Purge' Time: }..3.0- "Total Volume Purged: ~ 3 ;o_,e_
End Purge: . . Time: /3%~ ' Well Volumes Purged: - g
. 1. Purge Water Disposed: D 55-gal Drum [j Storage Tank lj Ground D Liquibin ' m Other:’
. - 5-gallon Plastic Buckets to be dlsposed at City of Vancouvers City Operatlon Center
Sample Collection Method & Analysis - : - .

Sample Type: m Groundwater D Surface Water Other:

Sample Time: /325
Sample Collection Method: m Pump Type: Peristaltic DedrcatedXY On D Bailer [ Other:
Decon Procedure: m N/A D Alconox Wash D Tap Rinse D DI Water [j Other:

Sample Description (color; turbidity. odor, sheen, etc.):

Sample Containers .
Quantity . Size Bottle Type " Laboratory Analysis
oy SCO L Oclass B Poly -~ Chomium s ph |
. OGlass (3 Poly '
- : OGlass [ 'Poly
O Glass 3 Poly
1 . . (Glass O Poly
| ‘B Glass - 0 Poly
Notes:




Date: \O,I 1L / (2 wellD: WA - €53 L
Well Evacuation / Field Parameters
Depth to
Water Volume Temp Cond DO ORP Color/
Time (TOC) (gallons) (°C) QxS/cm) (m%) pH (mV) Turbidity
@Q s 774, ,(/ /3.90 2757 4.3 & HT /93.3  clec—
( - o ,
5/235 77 4, /3.83 257 L.0S .85 I4.¥Y o©./2
Pizso_ z14.
j29  Z1HL /385¢ 49572 SS90 (L¢3 /135 (.43
250 214, B38Y 252 SH _bwZ [3XF 194
25 274G 5% 25 [ s 8L E  Es
dod A6 [BaF 28l Sl _fes Moo (e
305 27490 /395 25 SIS bd 4.2 OF0
150 L7246 390 250 495 L [3E2 0.6% P
/3/S  ZF AL /390 250 4.9 _C-od 46.% 0-20
(320  JZ.4L 394 250 456 _bied A1) 049
Notes :
D [ Lo oner on Fubdimedta
& ./Wg & rrea— \j:v.M,mrsw “"“7"
é a‘l,\v)k;l ?ur“ s\"uzd + .w.:(y\?'z\r\ flew ke
@ rsved mamf. Lo B *\41»-?’[' '/)umr)/ YSit s N




O UTIONSN

Groundwater Sampling Record

Project Name: Frontier Hard Chrome Event 18 well ID: UEE -7\
Project Location: 113 Y St Vancouver WA %661 Sample No.: . }2) OS5 F -0%F
Project Number: 10799 004.004.0002 _ Sampler(s):  Brian.P. Reilly - WESTON
DaterTime:  joliwjiz. 143D Weather: sedy dody "~ WO F
* Water Level Measurements and Purge Data
Time - Depth of Well Depth to Water Feet of Water  Gallons per Well Volume
, (TOC) (TOC) - inWaell (2* dla. = 0.163 galfit, 4" dia.=0.653 gal/ft)
{420 99 . 220l 2194 3.5%
O Meas. A Hist Initial o

. Water Level Measurement Method: m Electric Tape D Other:

Well Evacuation Method: m Peristattic Pump [J submersible Pump D Bailer D Other:

Purge Rate: ~IBD P i
Begin Purge: Time: |4 55 ' ) "Total Volume Purged: ~ 53 ra{fL

End Purge g Time: /S 35 - " Well Volumes Purged: .
Purge Water Disposed: D 55-gal Drum lj Storage Tank D Ground D Liquibin ' m Other:

5-gallon Plastic Buckets to be disposed at City of Vancouver's City Operation Center -
Sample Collection Method & Analysis : :

Sample Type: m Groundwater D Surface Water DOther

Sample Time: /50
Sample Collection Method: m Pump Type: Peristaltic DedueatedXY On D Baller [} Other:

Decon Procedure: m N/A D Alconox Wash D Tap Rinse D DI Water [j Other:

Sample Desqription (color, turbidity, odor, sheen, etc.): ¢ oo AR Oa;t/:'.ﬂo 5[,\,&/?\
Sample Containers - :

Quantity Size : Bottle Type " Laboratory Analysis
Sy 0L OGlass @ Poly T Chrombom | |
"OGlass O Poly ' !
O Glass [ Poly
OGlass O Poly
.OGlass O Po.ly ;
‘O Glass - O Poly"




.

pate: 1010 ]17 welliD: |NAS-21 13
Well Evacuation / Field Parameters
Depth to
.- R B~ A NI < -
435 22.00 _ &5 1SS 220 2FF  _FS 1223 6.4
1940 Ze.ol 14083 224 749 33 4i.x 013
1445 2200 3@t 223 281 L33 1SLY 0.22
1YSO 2200 12.32 22 171 (82 S¥A _0.3)
1958 22.0¢ 123, 222 a5 .32 bt _0.729
[ V500 2200 13%F 224 A 433 e 0.2
(50S = 22.0% (394 22S  q.bo &3 _leed 0.2
/570 2200 /Y00 253 FH2F  _(pHb b0 O-1F
/5/S _ 22.06 /391 224 Guet  MS  4STb O
/520  27.0L 3. 7% 29F  S.90 4.9 /89.2 .21
/525 2.0 /373 27  S.S3  _L.4Y IS pad
S30  272.0G /3.72 27Y S5.i% .97 /5t G-30
(S35 = 2706 1367 274 492 (.99 4558 06
Notes :

@Pﬁ,} rafe clarf,fa'g»m/, saenie<cesd Pvm?-) Hao CC’/M()LQS&J—{




A - ' Y \
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Groundwater" Sampling Record

Project Narﬁe! Frontler Hiavrd“Chrome -I_Event 18 well ID: AKX~ AP
I Project Location: 113 y St., Vancouver WA 98661 Sample No.: .} 2\ DO5SF 09
Project Number: 10799 004.004.0002 _ Sampler(s): Brian P. Reilly - WESTON
Date/Time: 10 e [v2_ , /575 Weather: e Mgt -~ (5% -
- Water Level Measurements and Purge Data
Time + . - DepthofWell - Depthto Water Feet of WateF " Gallons per Well Volume™ = _
_ , (TOC) (TOC) © inWell (2" dia. = 0.163 galfit, 4° dia.=0.653 gal/ft)
/S4s o 2b . 284 HAlG - ©.L3 '
03 Meas. _FHist. Initial .

_Water Level Measuremsnt Method: m Electric Tape D Other: -

Waeli Evacuation Method: m Peristaltic Pump D Submersible Pump D Bailer D Other

Purge Rate: ~ 200 LI i
Begin Purge:  Time: (SYS : ‘Total Volume Purged: ~ A e‘ey(
End Purge: - “Time: - /Y . Well Volumes Purged: -

_ Purge Water Dlsposed lj 55-gal Drum lj Storage Tank D Ground lj Liquibin m Other:’

5-gallon Plastic Buckets to be disposed at City of Vancouver's City Operation Center
Sample Coliection Method & Analysis - .

Sample Type: m Groundwater D Surface Water . " 1 Other:

\

Sample Time: _/GYS ' ' B I

Sample Collection Method: m Pump Type: Peristaltic DadrcatedXY On. D Baiter [} Other
Decon Procedure: m N/A D Alconox Wash D Tap Rinse D Dl Water [j Other:

Sample Description (color; turbidity, odor, sheen, etc.): z(eer-ne odes * po. 92) et
7 7 .
Sample Containers :

Quantity Size Bottle Type " Laboratory Analysis-
' / | SO~ L 3 Glass ﬁr’ Poly 77 CAh i vo Y it |
JGlass {3 Poly: /- o7
OGlass O Poly
OGlass OO Poly
. OGiass (O Poly
‘O Glass [ Poly

Notes: ~pomp Qrwn 2ZH \ol.c'

Sampler S_ignature:@7 ’L‘tﬁ\
il 1 —— 3

)




pate: 10 /161 2. weilp: W AK- 21 b

Well Evacuation / Field Parameters

Depth to '

Time (VTVStS éﬁ:?é'??) 2?8p (fsc}gi) (n?gch) pH &vaj Tg:t))ll?irr/ty
/S95 - 2189 £ (408 vl Sl LyYs  I93.2. 6.20
1SS0 214 B 53 53 L4 Y 6.3
/SS‘S 21. 84 /3.99 ISsE L4944 b4l 1543 06.63
/000 2184 /398 957 432 bH4D 4Sil _©.949

/60S  2LRY 3.9 . st 423 eHe Ssts 6.5F
(L2 .%4 /39F 2S5k 429 (LD (Y46 050
/6/5 21.94 f3.95 ZS ¢ Y32 (.39 j9%.i 0,58
Jhze - 2 fsf/ /oo 255 495 39 HTE  o.4{

Do 2134 /420 252 Yot .30 48X o644 P

(30 21849 /S.03 252  _4.58 (.37 /52.0 .33
[e8S 2184 /S 252 454 _6.35 jsz.4d 0.5
/oo 2159 14913 283 453 84 isd-F 0-23

Notes :

D flows rete drepped adyvshd pomp speed fo compinszde




e - Groundwater Sampl:ing-Reeord

Project Name: Frontrer Hard Chrome Event 18 well ID: BCS6 »3
Project Location: 113_)_(_ St Vancouver WA 98661 Sample No.: Y21 OOSFHAO
Project Number: L799 004. 004 0002 - Sampler(s): Brian P. Reilly - WESTON
Date/Time: LD, \U([Z A\ FoS . Weather: - ootArost A _‘pm Showa S .
- Water Level Measurements and Purge Data ‘ |
Time = . Depth:of Well Depth to Water Feet of Water Gallons per Wal| Volume -
_ (TOC) (Toc) - inWaell _ @a 0.163 =0.653 gal/ft)
oS S . /99 2.59 /S
O Meas. WliHist. initial : )

-Water Level Measurement Method: m Electric Tape D Other: -

Waell Evacuation Method: m Penstaltic Pump D Submersible Pump Ij Bailer D Other

Purge Rate: A Len mb[w\w—\ )
Begin Purge:  Time: J?’\D ' ' Total Volume Purged: < 5 r\“‘L
End Purge: . .~ Time: _ NALe) ' Well Volumes Purged

Purge Water Dlsposed |j 55-gal Drum D Storage Tank [j Ground D quwbm ‘ m Other:’
5-gallon Plastic Buckets to be disposed at City of Vancouver's City Operation Cénter

Sample Collection Method & Analyslis - - o

Sample Type: m Groundwater D Surface Water lj Cther:
Sample Time: \DB\S

Sample Collection Method: m Pump Type: Peristaltic DedlcatedXY EJN D Balter [ Other: .
Decon Procedure: N N/A D Alconox Wash D Tap Rlnse D Di Water D Other: ‘

Sample Description (color, turbidity, odor, sheen, etc.): C\oew o 4 Ne o&o/ | N é)’\fL‘W\
Sample Containers -

Quantity Size Bottle Type " Laboratory Analysis
] Scome 0 Glass ?8” PO 77 om0 )]
'O Glass Poly' "7 _
OGlass O Poly
O Glass (3 Poly
~OGlass O Poly

OGlass O Poly

"N
otes: '@V? &cm'bs '035 (‘é\b\”\'\’\ hxwd'\mv\ h\?nc/(_clou e ToC bu«\&dr.ancé ‘atlbwﬁvm@b

PR

Sampler Signature: —é’_‘? 2"1?




Date: O !\L’) I\L

welllD: AT -3

Well Evacuation / Field Parameters

Depth to

o SN SR e
o 1adl & izae o  2.2F 61 ~64.0 4.7
S 1949 V233 F20o 1.2l ¥t S F  Ye.%
1320 4.0 LA Z2E 045 633 -55.5 3
\31s 190 2% g3l _0-t3 (.30 -52.9 35¥
120 990 1.8 ¥ 0.50 B0 S _BAXL
25 14w 12,04 %o _pd3 LBV 5] 1.9
1D AL (2.03 Fud 0% Lx\  Sto .00
345 90 2.0 FFZ 0B35S X k2.0 AT
1950 2.4k L2.0F K 033 L3I -7 057 b
\ 7S5 A\ Au 1256 KH  _0.H L.82 =9.2 _J.00
1Beo . 2.l 12.55 BTl 30 LI -S3-F 0.69
50 /996 12549 BH 029 KL 554 0.iH
1810 i V()4 jJ2.54 FIS 0.8 L.tz B,  OF

Notes :




Sy
~ ‘ 6
- v
N\ /SOLUTIONS

Groundwater Sampling Record

Project Name: Frontier Hard Chrome - Event 18 well ID: Qfgg -—i-[ ‘
Project Location: 113 Y St., Vancouver, WA 98661 sample No.: | NS F A ( i 2\ = QR —Z\B
Project Number: 10799.004.004.0002 Sampler(s): Brian P. Reilly - WESTON 4
Date/Time: \D lr\"} [ (2. GFH0 Weather: e coed el HYS e~
Water Level Measurements and Purge Data
Time Depth of Well Depth to Water Feet of Water Gallons per Well Volume
(TOC) (TOC) in Well (2" dia. = 0.163 gal/ft, 4" dia.=0.653 gal/ft)
o740D 2.5 14.9%L 6.52 | .0
7 Meas. N Hist. Initial

Water Level Measurement Method: M Electric Tape [j Other:

Well Evacuation Method: m Peristaltic Pump [} submersible Pump (7 Baiter 3 other:

Purge Rate: ~ 700 .V\‘\_,l P EAN

Begin Purge:  Time: (A4S Total Volume Purged: ~ 5 ac¥.
: N

End Purge: Tme: - OBES Well Volumes Purged:

Purge Water Disposed: D 55-gal Drum D Stoi'age Tank D Ground D Liquibin m Other:
5-qallon Plastic Buckets to be disposed at City of Vancouver's City Operation Center

Sample Collection Method & Analysis

Sample Type: m Groundwater DSurface Water DOther:

Sample Time: OBSo
Sample Collection Method: m Pump Type: Peristaltic DedicatedXY an [ sailer [ other:

Decon Procedure: m N/A D Alconox Wash D Tap Rinse [j DI Water D Other:

Sample Description (color, turbidity, odor, sheen, etc.): ¢ \oc, N cdes A s\q‘v,w

Sample Containers

Quantity Size Bottle Type Laboratory Analysis
/ St ot O Glass AF Poly T Chrormirn - o> |
/ SO0 ML O Glass 2§ Poly < ifet<
4 Sk 1 Glass N Poly D-Sblﬁ‘/'ﬁ/fﬁ'/
7

O Glass [ Poly

OGlass (O Poly

# So0 mE ) Glass /q Poly 7. Chrerivin - ,9/—/':' /

Notes:

e B JH b GA-Z bme = 0SS
—.-’?1_,. P g\:ﬂ l \\3

———

Sampler Signature: TR 2

~—




pate: 1o |11z weil D: _PAHS H b
Well Evacuation / Field Parameters
Depth to ’
- R S A~ N R

Q45 19.9% o %44 Y24 2o Haz FAa L7
OFED 1156 \2EF  Stes - Ly £.Y2 -9y 1.2
o.“,té% r7.5% 1242 Yo 0.6% LT3 (O 0.85
O%on . 1.9 2.8 409 6.5 67T e.d  _[.i3
0R0S 144X 12.14 401 o1 .75 _i11.F _o0.9F
OB AK \%2.20 Ho7 o444 ¥ w13t _0.20
OB1S  19.99 \2.20 4ip 6.90 (.4 11%.)  _0-3)
0%20 Q933 \BAF 2 0.% _LIF_ A3.3 6.4
cx¥2s 9% \513 42 035 73 130 043 #
(R3 _A.9K D20 Y 0.35 (.3 1.1l _0.-36
0%%sS AN 1% q 4 034 _o.¥ Y2 6.3
o4 _19.9¥ V%0 F s 0535 6.1 _irté 6.

oS 9K VB Y 0.3% _bLFF .1 6.7
Notes :




Groundwater Sampling' Record

Project Name: Erontier Hard Chrome - Eveht 18 well ID: A%
~ Project Location: 113 Y St Vancouver WA 98661 Sample No.:. V2106 F — |5
Project Number: 10799.004.004.0002 _ Sampler(s): Brian P. Reilly - WESTON

"

Date/Time: A%*\ol‘\'-?h?, O‘RLO' Weather: J%oa\\)l sy~ FPE

- Water Level Measurements and Purge Data

Time Depth of Well Depth to Water Feet of Water ~ Gallons per Wal| Volume ~ ¢
100 2 (TOC) -~ inWell (" aa. = 0.169 galff ¢ . oes g
AW 245, Fdey YL A1
_ O Mess. NHlst Initial

.Water Level Measurement Method: m Electric Tape [j Other:
Well Evacuation Method: m Peristaltic Pump 0 Submersible Pump 7 Bailer D Other:

Purge Rate: o~ ZU,) ml./ W~ . ,
Begin Purge:  Time: (Res™ _ ' Total Volume Purged ~3 <A/e _
End Purge: . .T [OZ2sS = .~ Well Volumes Purged:

Purge Water Dlsposed D 55-gal Drum - D Storage Tank D Ground D qumbm m Other
5-qgallon Plastic Buckets to be disposed at Clty of Vancouver's City Operation Center

Sample Collection Method & Analysis -

Sample Type: m " Groundwater D Surface Water D Other: .
Sample Time: /O30 _ | i oy
Sample Collection Method: m Pump Type: Ee_ﬂsj:alllc DedlcatedXY OnN [ Baiter ' (3 Other: . o
Decon Procedure N N/A D Alconox Wash D Tap Rinse D Di Water [j Other: '

Sample Description (color; turbidity, odor, sheen, etc.):  .cLece : o /i ol ¢Jlﬁ/- Geler J SL/’“"‘
Sample Containers ' Y '

Ouantity Size : Bottle Type " Laboratory Analysis
/ SO0 mL 0 Glass ﬁ Poly T Chroprom J Q/f >
@ / <ScOmL O Glass j!f Poly D Chrerivim| o lE> |
/ ' S0 il {1 Glass P/' Poly e 5 .
/ S00 ML O Glass - g// Poly Su/a[tal-t_
@ / SOmL () Glass ' Poly” D. Svifu : ;D/?/ 21

‘ O Glass (3 Poly
BFiened PP From 23
o wel it ond
@ ned &Jﬁndm L'Lﬁ mga,nc(ﬁ\q_\ﬂigﬂ:& gqg;\t
Sampler Signature: __13‘____-—? /’7—@\‘
N

Vue <hv ~ed 1#20
“L sz-Lmr\




Date: |0 \ {7 ’ i weiip: _ PR '(K

Well Evacuation / Field Parameters
Depth to '

- pH_(mv) _ Tobidiy
o2s” 72468 _ @ .26 lot LAt Loer qLL \SK
A0 _ZY.LY 1%.30 _12%  _452 _ip.k _Sb-lp 130
oﬂé{s’ 24 .Y 13.32 14, 335 by 9%.3 1S
0940 _24.0% .54 _1vG 291 LliF Yo7 _joz
094S 24.6Y £3-33 (1% 243 L.Fl Z¥F Fil.o
09SO 24 1% 1343 250 2.0 (3> 37 _4e.0O
0SS 24 .0% 1238 40 _1.Jb G-}S 2.8 265
100D _J4.X 12%% A0 046 _6AF 2% (e}
toos 2. 1%.28 Ay O (78 -l.S 0.4
\0ic 24 w® 1228 235 0,52 39 -\W-8 943
s 24X 1332 3%  o0d¥ 41 b3 4ab
1020 _24.u% 1%.2% 392 o04L LA ALF B AL
(025 244 13,29 2394 o042 (.39 -(e.S FyF
Notes :




Groundwater Sampling Record

Project Name: Frontier Hard Chrome - Event 18 well ID: OXAT-1DBA
Project Location: 113 Y St., Vancouver, WA 98661 sample No.: | 2\00S5F+ — 14
R
Project Number: 10799.004.004.0002 Sampler(s): Brian P. Reilly - WESTON
Date/Time: 0 ! \‘7'! W) 130 Weather: W’jor\'\v(‘ C\Dvclk,{ " ~ NSO (=
Water Level Measurements and Purge Data
Time Depth-of Well Depth to Water Feet of Water Gallons per Well Volume
(TOC) (TOC) in Well (2" dia. = 0.163 gal/ft, 4" dia.=0.653 gal/ft)
1SS 275 /2549  _F.Ab .30
OMeas. A Hist Initial

Water Level Measurement Method: m Electric Tape [j Other:

Well Evacuation Method: m Peristaltic Pump D Submersible Pump D Bailer [j Other:

Purge Rate: ~ 200 mldpmiva

Begin Purge: Time: /140 Total Volume Purged: ~ B b
\
S

End Purge: Time: /135 Well Volumes Purged:

Purge Water Disposed: [j 55-gal Drum D Storage Tank D Ground D Liquibin m Other:
5-gallon Plastic Buckets to be disposed at City of Vancouver's City Operation Center

Sample Collection Method & Analysis

Sample Type: m Groundwater DSurface Water DOther:

Sample Time: 1240
Sample Collection Method: m Pump Type: Peristaltic DedlcaxedXY cn [dBailer [Jother:
Decon Procedure: m N/A D Alconox Wash D Tap Rinse D DI Water D Other:

Sample Description (color, turbidity, odor, sheen, etc.): ¢ \@f, ne ddaf " noe_siheen

Sample Containers

Quantity Size Bottle Type Laboratory Analysis
; SCOmL O Glass % Poly 7. Cheowrom, ? H=2 |
O Gilass [ Poly
OGlass O Poly
O Glass (O Poly
O Glass ([ Poly
O Glass O Poly

Notes: .-png j[;‘om ZS’\‘::)S




Date: I'D]FHJ?] : | : WellID: g0 F—1 DA L
Well Evacuation / Field Parameters
Depth to '

Time _ 000 oy (O (fs_‘}ﬁi). gn?g‘/)L) oH V) Turbidy
_L\ﬂiﬁ_s_;/ d if\aﬂbj \3S 20 pdr NS0 (LS
nds _ 9.S9 | B3 \FS 141 .27 1339 0.0
NS0 _a.sq _ 1399 193 132 2l Hn.R 0.
iss 1454 13.84 143 25 (2% 1H3F 0.bz
120 1484 _ @35 \12 it b2 M5S0 _0.42
1205 (.84 19.H A+ _Lib (s _149.2°_o.Ho
2o M4 8%t g M o7 Y1t 0.39
aas 4.4 1536 142 1.9 L.zl Mls _0.37H
1220 qasd ARFE A\ ol (25 1414 0.3 b
225 1954 - 1392 A#> 103 _b.25 493 042
2% 984 AR 33 Lol b2 149 _0.39
1295 V.54 1395 133 L0025 Jsod _o.5%

Notes :




Yoy— T B\
) ‘ Vi
s =0 N
NSO TIOONS

Groundwater Sampling Record

Project Name: Frontler Hard Chrome Event 18 well ID: QA—M\Q, 1 E&

'§ Project Location: 113 Y St Vahcouver WA 98661 Sample No.: . '\ 2\ Dog‘:} — 5

Project Number: ng 004.004.0002 _ Sampler(s):  Brian P. Reilly - WESTON

Date/Trme. thﬁ:hg ] 3&{2 Weather mﬂ“_m,‘ o~ (JO°F

: Water Level Measurements and Purge Data

- Time Depth of Well Depth.to Water Feet of Water T Gallons per Well Volume
o (TOC) o (‘!'OC) o in Waell @dla.:o.ws galfit, 4° dia.=0.653 gal/ft) _

1320 2, 20 0 9.92 0.90

- OMeas. PAHist Initial B S

-Water Level Measurement Method: m Electric Tape. D Other - ' .

Weli Evacuation Method: m Peristaltic: Pump 0 Submerslble Pump Ij Bailer D Other: -

Purge Rate: ~ %D ML’ MmN i
Begin Purge: Time: \ 330 - Total Volume Purged: -~ % K«L

End Purge 'Time / 5725' e " ‘Well Volumes Purged:

_ Purge Water Disposed: D 55-gal Drum [j Storage Tank D Ground D Liquibin ' m Other:'

®

5-gallon Plastic Buckets to be disposed at City of Vancouver's City Operation Center
Sample Collection Method & Analysis .

Sample Type: m Groundwater DSurface Water DOther'

&5 : _ i
Sample Time: - —}Hi7s Y90 o
Sample Collection Method: ﬁ Pump Type: E’_e_ns_taltlc DedlcatedXY N D Bailer [J Other o

Decon Procedure: m N/A D ‘Alconox Wash D Tap Rinse [:I D! Water D Other:

Sample Description. (color, turbrdrty, odor, sheen, etc.): - polov " ne o&o.z - nw sb}@u«
Sample Contamers

Quantrty ' Size Bottle Type " Laboratory Analysis
o/ (OO mL O Glass % Poly T Chrromiom /p// >/
O Glass 3 Poly '
OGlass O Poly
T Glass O Poly
. Glass 3 Poly’
(Y Glass (3 Poly

Notes: "P"‘”’J’}Z Gfaw\ 24 ,

O P M//Aé&Ql
— mediade. Seokl

Sampler S_ignature:e S /P /L,\ﬁ )

—




well ID: 2A - Muw) —

o

pate: 1o[\F|\2
Well Evacuation / Field Parameters
DVeVF:tr:a:o Volume Temp Cond DO ORP Color/

Time (TOC) (gallons) (°C) (uS/cm) _ (mg/) pH (mV) Turbidity
1230 203% & 1304 - AF9 b SZ IS A
23S Zo.90 12-02 1125 - o0l LS 2906 _1.30
‘3?10 20890 i3.0_ _\\2zz. _©.38 LSS ~30-F 0.9
1345 20490 13072 W3 0.F7 .55 3ot 099
4250 7pA40 13.02 \\eD_ O.bo .54 ~-32.3 _0.43
1255 4040 1304 1AL 0-Sk _6-5H -3.4 _o.5!
‘oo 2030 1307 _\o%\ _ 090 (.53 -3294 _0.7¥
1dos  2v.40 %01 (0 _0H49 (.53 -3%53 oA
1410 2090 12.02. _106F _odF 655 -%54 o.Fz
s 2090 1303 1002 045 .53 -33b 0%F
20 208D 1205 i0Se 048 (5% -35.9 _0.%0
5 2090 1204 (057 _0.3F (52 =35+ _o.
Notes :




= '~ Groundwater Sampling Record

Project Name: Frontler Hard Chrome Event 18 well ID: VWORZ -\ leA:
* Project Location: 113 Y St Vancouver, WA 98661 Sample No.: . \710057% — AL
Project Number: LQQ 004.004.0002__ Sampler(s):  Brian P. Reilly - WESTON
Date/Time: \er-}rl\q_ lYyss— Weather: M@H\Jl. qmm_l, . &-(059@
- Water Level Measurements and Purge Data \ —
Time .. Depth of Well Depth to Water - Feet of Water , ~ Gallons per WeII Volume-
: . (TOC) (T OC) © inWell _ - (2" dia. =0.183 gal/pa =0.653 galft) -
1455 . B 20 .50 ]5 l_»j:( ‘5,’7‘% |
 OMess.  PHist Inital . _

- Water Level Measurement Method N Electric Tape [:I Other e =

Well Evacuation Method:. m Peristaltic Pump 1 Submersnble Pump’ [ Baiter D Other: - .. vy

Purge Rate: ~ }-CLO ralfapn o

Begin Purge: Time: 500 ' Total Volume Purged: ~ 3 Q:L N
End Purge . Time: /SSS ; Well Volumes Purged b L
Purge Water blsposed D 55-gal Drum [j Storage Tank D Ground D Liquibin ' m Other:

‘ - ___5-gallon Plastic Buckets to be disposed at City.of Vancouver's City Operation Center:
Sample Collection Method & Analysis - . .

A

Sample Type: m Groundwater' - D Surface Watér .-'D Other:
Sample Time: /OO E : -

Sample Collection Method: m Pump Type: P_e_n_s_ta]_tlc DedlcatedXY DN D Baller 0 Other
Decon Procedure: m N/A [:l Alconox Wash’ D Tap Rinse D Dl Water D Other o

.

Sample Description (color; turbidity, odor, sheen, etc.): -C,.ng' 710 Q@//- Pals) Jé%

Sample Containers ‘
Quantity. Size Bottle Type " Laboratory Analysis.
/ 0 el OGlass R Poly =77 Chwmiom, ot > |
OGlass 3 Poly ' -
O Glass O Poly
O Glass O Poly
. Glass (1 Poly
‘OGlass - O Poly

Notes: ~pomp (g;wn 79 'bes

‘H Sampler Signature: <~ /D/ /Zgisk

—




Date: \D\\?li?.. : wellID: 10A2-ib & h

Well Evacuation / Field Parameters

3
Depth to

Time (“r,gg; ég:;::::) T(‘frc':q)p (fsc;gri) (&?L) pH &RVI; ngi%réy
10O 26.S6 ;ﬁ .a 24% 2.20 L Fol 4.3%
1505 _20.S 431 A4S LY .S R33 1-%(,
JS/b 20 Sk j9.32. A4S  ©0.80 (.6} Q0.0 3.53
/SIS 20.5k /929 399 os0  _6.59 943 _i.HL
/520 20.50 A0 394  O0.42 L.SE 00,4 /'/8"/
Ia2s" 2850 13.90 394 ©.3% .56 jpdd L. 06
/530 20.S5¢ 13.89 3¢ _0.3i _4.55 /9% 2.I%
/535 20 .Sk 1323+ 343 0.9 ST .3 2.1
/590 v Sl 13.84 298 0.ZF b.SF 110.3 |- F b
ISYS . 2056 152,84 393 0.2L _(.S% N0.2 _2-)3
/556 10.56 13.%F+ 393 0.25 .57 jo.4 .33
£558 do.SL %38 343 o024 _bLuro i1).3 j.33

Notes :




Groundwater Sampling Record

Project Name: Frontler Hard Chrome Event 18 well ID: DG LR
‘¥ Project Location: 113 Y St \feﬁc;ouver WA 98661 sample No.: VA Y
Project Number: 1_0799 004.004.0002__ Sampler(s): Brian.P. Reilly - WESTON
Date/Time: N \b\\?{ \2. . L0 s _ Weather: N\oqu\ sunay ~ (L
- Water Level Measurements and Purge Data -
Time~ . © 1 Depth of Well Depth to Water - Feet of Water .  Gallons pevleolume S
) {TOC) (TOC) © inWaell (2" dia. = 0.163 ga Ja.=0.653 galft)
/[ 6o5” Y5 2045 24.5§~ 1L.03
(I Meas. M Hist. Initial - . .
FIv9)
-Water Level Measurement Method:. m Electric Tape. D Other: .
Well Evacuation Method: m Peristaltic Pump D Submersible Pump D Bailer D Other: -
Purge Rate: ~2 &0 v i— _
Begin Purge:  Time: _ /(OS “Total Volurme Purged: ~93 <;¢/
End Purge: . Time: L ' Well Voliumes Purged:
I Purge Water VDlsposed [[J 55-gal Drum (¥ Storage Tank 3 Ground 3 Liquibin m Other:
‘ ' 5-gallon Plastic Buckets to be disposed at City of Vancouver’s City Operation Center

Sample Collection Method & Analysis
Sample Type: m Groundwater [j Surface Water DOther

Sample Time: ]'4—(@
Sample Collection Method: m Pump Type: Peristaltic DedneatedXY ON lj Bailer [ Other:

Decon Procedure: N N/A D Alconox Wash D Tap Rinse [j DI Water D QOther:

Sample Description (color; turbldlty, odor, sheen etc.): _CL&L‘_BD &1:/* ,/ua ej«m

Sample Contmners

Quantlty Size Bottle Type " Laboratory Analysis
o S00 L Ociass & POy 7 ohmions - ol
- ‘O Glass [ Poly ' 7
DO Glass [ Poly
OGlass 0O Poly
.OGlass (3 Poly’
‘OGlass 3 Poly

Notes: W? Rm 3 bjs

% Sampler Signature: (‘%—? /L‘P\ -

.



°

pate: _i o {1312 weii:  UR 21L&
Well Evacuation / Field Parameters
Depth to
ms (08 (oalong GO mkm)  mgl) __ pH  (mv)  Tubiny

[0S 904F & /419 7279 i A% el L 4S
[LrO 20.4% /1368 273 2BSF _.3% 42,4 56
[l 204K /3.2 Z2F3 B.XF L% 435 1.23
J620 204§ /359 273 289 31 _jiiL _08%
JbZ2S 2048 [3.5¢% 233 282 692 M3l _oF2
6% 20.9% /359 233 %42 b9 ;9.9 _0.69
/035  Zo4Y 13.52 2F2. ZY1 L2 M7 D.33
(o0 20 4% [3-77 272  8.30 694 _id0-d _o.5¢
S 209Y /B5 Z72 23 Lt MLFE 042
/SO 20.7% 13,49 2AF1  _2.24 (.93 /370 680
1S 2695 /13.9Y 1%/ g 58 L33 6355
(o0 209¥ /3493 2% 9/ £73 /370 _o.8f
/oS A Y /343  2Fi 2. 695 28582 - 5T

Notes :

.




Groundwater" Sampling Record

—— — L
Project Name: Frontier Harg_Chrome Event 18 well ID: 2D~ - M iSA
‘|| Project Location: 11%_): St., Vancouver, WA 98661 Sample No.: . 12\00SF.  —\%
Project Number: 10799.004. 004.0002 _ Sampler(s): Brian.P. Reilly - WESTON
Date/Time: 1) [i=(iz _ (74S Weather:  _Gown  ~SFE
: - . : U L
- Water Level Measurements and Purge Data
Time Depth of Well Depth to Water Feet of Water Gallons per Well Volume
_ _ (TOC) (TOC) © inWaell ia. = 0.163 gal/it, 4" dia.=0.653 galft)
0FSo 266 20.71 .29 0.9l
OMeas. M Hist. Initial B

. Water Level Measurement Method: N Electric Tape D Other:
Well Evacuation Method: m Peristaltic Pump 3 Submersnble Pump 3 Bailer D Other:

Purge Rate: A~ Q00 S miin . : . . R
Begin Purge:  Time: OBOO B “Total Volume Purged: ~3 %c/(_, '
End Purge: . Tume DFSS -~ Woell Volumes Purged:

Purge Water Disposed: D 55-gal Drum L-_I Storage Tank D Ground D Liquibin ' m Other:’
5-qgallon Plastic Buckets to be disposed at City of Vancouver's City Operation Center -

%

Sample Type: m " Groundwater D Surface Water EI Other:

Sample Time: 00O ias . .
Sample Collection Method: m Pump Type: I?_ensj;alj;lc DedicatedXYDN D Bailer L1 Other: . PR
Decon Procedure: m N/A D Alconox Wash D Tap Rinse D DI Water [j Other:

Sample Description (color; turbidity, odor, sheen, etc.): M ‘N‘) Aor | ND C\/\‘W

Sample Containers - :

Sample Collection Method & Analysis - . B

Ouanti& Size Bottle Type " Laboratory Analysis
| / OO .l O Glass ﬁ Poly T~ Chremrjon "fiﬂ >/
"D Glass [ Poly -
O Glass [ Poly
O Glass -3 Poly
.OGlass 1 Poly
OO Glass O Poly

Notes: Fomp g . 24'b 45

Sampler Signature: %%

~— )




Date:

well 1D: PR~ —iISA

ID/I?!:-L "

Well Evacuation / Field Parameters

>

Depth to _
- S - N N W 0
oo 6.7 /c}{ L1328 0\H g9 (SG 7179 756
OR0S~ .'?o.ﬁ‘l 1920 13t 200 4t 225 1e¥
oo 2040 . \2 .0 _n% 126 A9 9.3 47
o%1S .Qo'ﬁi_ /30l 2 0.83F L5047 AT

| oR2p 203 1373 13S0 LSO L2 22.4
%21 2031 130t 132 0.4 651 B0 0.0%
0%%0  J0-H 9.0 125 0= LSl L9 0.24
0355 201 1540 WY 053 (52 S.o

| o%0 20— iao( JUE - 050 _pasg 47 %
CRYS 207 12K . oM S3 373 1.33
KD 207 A2 et 044 -/‘f,ﬁ”; Lo -\
OfSS iy W% oML (53 2.6 0%
s

D Hoeeptd L i emer om )(‘rlac’rwl—u W —rewn. o] No v bot iein iu.vb\ value ;| hWkaly

PNU VASWAS WAl ol Qosdved-g .




Groundwater Sampling‘Record

Project Name: Frontler Hard Chrome Event 18 Well ID: A M) — \qg' R
I Project Location: 113i__Y~ S_t ‘Vancouver, WA 98661 Sample No.: A2 0057 - l‘:] ((}}\ -3= \2\0F4 - 20 \
Project Number: 10799.004. 004.0002__ Sampler(s): Brian.P. Reilly - WESTON
Date/Time: \Df\"d \2 ™A o0 Weather: M‘\'Lmd“ S sqﬂ?
- Water Level Measurements and Purge Data )
e TiMO L Depth-of WeII ..Depth to Water. Feet of Water h Gallons per Well Volume
] , {TOC) (TOC) © inWaeli @a. = 0.163 gal/ft, 4" dla.=0.653 gal/ft)
OO0 2F , 20.9 1201 L0 R
(3 Meas. N Hist. Initial - . .

.Water Level Measurement Method: m Electric Tape D Other ' ’ . :_ ST -

Well Evacuation Method: m Peristaltic Pump D Submersnble Pump D Baller D Other A
Purge Rate: o~ 200 M(-/n'bf\ B o -
Begin Purge: - Time: A~ L Total Volume Purged: ~ o 0.

End Purge: .~ Tlme (005 L . Well Volumes.Purged: . o .

Purge Water Disposed: D 55-gal Drum [j Storage Tank Ij Ground D Liquibin ' m (Sther'

5-gallon Plastic Buckets to be disposed at Clty of Vancouver‘s Cltv Operatlon Center
Sample Collection:Method & Analysis .

Sample Type: m " Groundwater D Surface Water D Other:

Sample Time: yioqs B £ i o .-
Sample Collection Method: m Pump Type: Eeus_talilc DedlcatedXY DN D Bailer L} Other: .4':
Decon Procedure: m N/A D Alconox Wash D Tap Rinse [j Di Water [j Other:

Sample Description (color; turbldrty. odor, sheen, etc.): ( dif‘. ) Q&Q_.J' ) gh",% .....

Sample Contamers
Quantlty Size Bottle Type " Laboratory Analysis
y LD ol O Glass /ﬁ Poly 7. Chreawos O/-/‘L—/
' : O Glass 0 Poly ) /
@(,\ -3 (JGlass O Poly .
-/ S0 il . O Glass )3( Poly - ('hrzmuw m},’ 2 )
O, S M OGlass K Poly D Ciromtim - Dya,/
1
Notes: _ o~ Hron 257 fb . Frme_ > 1015
@p /,Lo;‘:() s >>




Date: inhc,{ h2_. . . wellip: f2A-MW -

»

53
Well Evacuation / Fleld Parameters
Depth to o '

Time (_V:%tg; é::;f,':;') T(?cr?)p (;?s%:\). (n?g?u.)‘_”'" CpH (cr)nF:/F)’ ng%réy
cAos 204 _ g 137 A 529 Lot \1F 0K%
oo e 1Bib e Y 195 195 _g<a
_cﬁLS’_ _Lui | \ (3. ,"%%"Z \.22 2% ?3"\‘-3 0.3%
Oa 20 ;oﬁu‘j i -i’ﬁ.f? 3% _0.Fl. 7.27 439 _p-42
0925 20,69 3.9 A% 051 .27 414 _o_%_q
A%0 2069 2.0 28%_ edl  1.26 539 _p.4Y
CA%S . 2048 13.2% %o _psw _1as Skl 05}
0940 20.61 C02% 3K 04l 324 LbllL oSk |
A 2048 | 13% 3% odl 1.1d sl 640
0950 20 A - A, 288 03 423 1.0 044
0958 204A a2y A 0.2l 124 i _0.20
/060 D.iF /3.22 3B3% 0.20 _9.22 (19 o022
/o5 20.69 1323 AR _0a9 _7.23 3.0 6.3\

Notes :




AWEST T - - Groundwater Sampling Record

GO NG R

Project Name: Frontler Hard bhrome Event 18 Well ID: Q/,\_ M) - | bk
" Project Location: 11; Y St., Vancouver, WA 98661 sample No.: 1240 T -24
Project Number: 10799. 004.004.0002 _ Sampler(s): Brian P. Reilly - WESTON
Date/Ti ime: 10D ! < VR /O3S _ _Weather: ' N\rﬁ\'\u\ Sonay \/bo e
- Water Level Measumment§ and Purge Data _
Time * : - Depth of Well Depth to Water  Feet of Water . " Gallons per Well Volume
(TOC) (TOC) © inWaell (2" dia. = 0.163 gal/ft, 4" dia.=0.653 gal/ft

/03{ 268 /179 2ol - by~
OMeas.  [AHist. Initial _ ' : e

. Water Level Measurement Method: m Electric Tape D Other

Well Evacuation Method: m Peristaltic Pump [ submersible Pump 7 Baiter D Other:

Purge Rate: ~0Y) mt//mzm :

/ -
Begin Purge:  Time: _/OYD ‘Total Volume Purged:  ~ .3 é;,,! '
End Purge: = - ‘Time: [/ 4D - . Well Volumes Purged: -

Purge Water Dlsposed D 55-gal Drum D Storage Tank D Ground [j Liquibin ' m Other:

-

“5-galion Plastic Buckets to be disposed at City of Vancouver's City Operation Center
Sample Collection Method & Analysis : .

Sample Type: m “Groundwater lj Surface Water Other:

Sample Time: ~fid S . ; -« ,
Sample Collection Method: m Pump Type: Eeuslamc DedleathXY ON L__l Baler [J Other ) ,

Decon Procedure m N/A D Alconox Wash D Tap.Rinse D Dl water D Other:

Sample Descnptron (color, turbidity, odor, sheen, efc.): 'C(@:V ) agjc_'/ o g’ ;ech

Sample Containers .
Quantity . Size Bottle Type " Laboratory Analysis
-/ S0 enl | O Glass P" Poly T Charviiom ;.),‘/ > |
O Glass Poly ' _
OGlass O Poly
O Glass O Poly
. JGlass 3 Poly’
OaGlass O Poly

Notes: ‘PJ(V\’Q %wv\ ZL{‘ b%

= N\

‘H Sampler s_ig'naturexﬁi—'v"D P

\)




Date: !O/l FS)!L

Well Evacuation / Field Parameters

Well ID: _PA - PG — lioAe

®

Depth to

o N e
iodo - 19.79 /w/ BHE XS 220 LSO \eH ALY
s 2SS i24F 944 LEF .5y ez 18
1680 2v.5S 344 apz osd 53 9%9 1.«
0SS 20.55 12.42 410 03 _pbSZ E4.1 _1.72%
oo 2055 1234 g oirk 22 Fs.0 69
_liws 20.S5 1852 9272 _0Sle .52 WESY 056
nwie A sSsS 129 azv o052 LSz L1 _ 046
WS 2085 1249 924 o0.S1 LSV 64X 0.5F
dve  Joss 1321 421 0.4¢ SV 696 _0O.ud
7S 0S5 12.26 19 od 52 WIK pas
WD s 1222 920 o444 (.52 8K _0.23
NAS _ Jv.3S 232 9Qi0 042 .53 L1\ 0.532
4o 2035 1933 A1 0.43 (S84 632 0.3

Notes :




Groundwater Sampling Record

T S\
) i
T T ON B

Project Name: Frontler Hard Chrome - Event 18 well ID: Q;\ ;t\»"\kﬂ '.'\(a""%. '
~ Project Location: 113 _Y _St Vancouver WA 98661 Sample No.: 2.\ QQQ‘?’—-" N9 :
Project Number: 10799.004. 004.0002 _ Sampler(s):  Brian P. Reilly - WESTON
Date/l'lme: o \()/(%I\Q_ _ /)qu’ Weather: . ?a/m}l , 2 GCF
- Water Level Measurements and Purge Data | . o
Time Depth of Well Depth to Water Feet of Water . ' Gallons per Weil Volume
o (TOC) (TOCYy ~ inWaell @ﬁa. =0.163 galit, 4" dia.<0.653 gal/ft)
A4S 32T 206,22 12.3% 2.02
OMeas. CAHist. -  Intal . - _ _ :
: - El

.Water-Level Measurement Method: m Electric Tape l:] Other:
Well Evacuation Method: m Peristaltic Pump D Submersnble Pump D Bailer D Oter: . -~ -

Purge Rate: A,Qw mu/m,A : . : .
Begin Purge:  Time: _ /. /50O "Total Volume Purged: - '
End Purge: . . Time: [28D - Well Volimes Purged: - R '

Purge Water Disposed: D 55-gal Drum D Storage Tank D Ground D quuxbln ' m Other:
5-gallon Plastic Buckets to be disposed at City of Vancouver's Cntv Operation Center

Sample Collection Method & Analysls :
Sample Type: m " Groundwater D Surface Water D Ot‘heﬁ N

Sample Time:  _\¢ g —
Sample Collection Method: m Pump Type: Pjn_s_taljlc DedlcatedXY OnN D Bailer D Other

Decon Procedure: m N/A D Alconox Wash D Tap Rinse D Di Water D Other:

Sample Description (color; turbidity, odor, sheen, efc.): o Lear « nD Ko ;-no. g\«\‘% ,
Sample Containers - _ t
Quantity Size Bottle Type *  Laboratory Analysis

1 Glass y Poly T. Chrposnom r')”')‘ /
"OGlass [ Poly '
OGlass O Poly

i Ym

O Glass ‘O Poly
. Glass (3 Poly’
OGlass O Poly ,

Notes: o o
otes "‘-\’““?S‘% 2 ‘o\\b

Sampler Signature: &"“?{“—“/‘ m
——— L N —

—




Date: | 13)1%/12

Well Evacuation / Field Parameters

Well ID: (A - M-t

o

Depth to
L D (R WL R . -9
NSO 20,32 /05 241 429 @ i 719  43.¥Y _0.43
iss”  Zo0. 32 A4 A 0.5 72 1o3F 1.37
tZuu 20,32 (13- 9/0 0.4 (.33 lok.d _0.9F
ﬁrﬁ'@” 20-3% 12,51 92%  0.35 .34 10| O bd
o0 20,39 3,73 9ot 0-31 (.3x 1e-d .10
WS _20.3% 1374 B o026 Fe Wo-F _i.0Z
1220 20.3% 135 951 6.4 _LFF W? .69
1225 Jo.2X 12.84 4+ 0.22 (. WA F  0.H
1220  A20-3¥ ASE FZ.) o.20 6.30 W3S 1.5
?235 0.3 13.0F FoF  _o-2V 3\ 1\24  _0.3%
i24p _20.3¢% /3.5 9%+ _o0-21 _©6.%1 Ved _p.ds
1245 _Z20.3% 3.8 K3 _0.20 (D2 10b.l _0.30L
1250 _203% 13.H] % OAF  (.%¥3 NoH 0.i%
= -

e

O wa ot clru?\o&‘/. c\é,\uf\-(cé ?U\MQ 5{41:\ “+v ((/Wv\?»l-‘l’y\u\-t_




o | Groundwater' Sampling Record

WF‘ST )
/SO U IONS B

Project Name: Frontler Hard Chrorﬁ; 'Event 18 well ID: PA- MW .
_ Project Location: 113 Y St Vancouver WA 98661 sample No.:. \ 2100573 - 2.8
Project Number: 10799 004.004.0002 _ Sampler(s):  Brian.P. Reilly - WESTON
Date/Time: okl | 1920 Weather: ety clovdy - A p5° P
- s - 1 L A R . . X T 1 N l I PE—— -
- Water Level Measurements and Purge Data ]
Time - Depth.of Well Depth to Water: ‘Feet of Water . —Gallons per Well Volume .
] (T OC) (TOC) in Well 2" djh. = 0.163 gal/it, 4" dia.=0.653 galfft)
L%%ﬁ 325 29,2 2090 @ _R.?% 2.9
(IMeas.  [AHist Inttial ,

. Water Level Measurement Method: m Electric Tape D Other:
Well Evacuation Method: m Peristaltic Pump 0 SubmerS|bIe Pump [ Bailer D Other:

Purge Rate: - 7Zn0 wu,/ i
Begin Purge:  Time: \ A 25 “Total Volume Purged: ~ D E,‘/L
End Purge: . - Time: /415 - Well Volumes Purged:

Purge Water Disposed: D 55-gal Drum D Storage Tank [j Ground D Liquibin m Other:
5-qallon Plastic Buckets to be disposed at City of Vancouver's City Operation Center

Sample Collection Method & Analysis -

Sample Type: m Groundwater D Surface Water D Other:

Sample Time: /20

Sample Collection Method: m Pump Type: Peristaltic DedlcatedXY On D Bailer [} Other
Decon Procedure: m N/A D Alconox Wash D Tap Rinse D DI Water D Other: .
Sample Description (color; turbidity, odor, sheen, etc.):’ :c.Leor ' no Olev ;a0 b
Sample Containers : . ' a

Quantty Size Bottle Type " Laboratory Analysis
/ SO0 ML O Glass N Poly’ T Chromuon”, ;D/;/"l’ /
O Glass O Poly ‘
OGlass O Poly
OGlass ~ O Poly
.OGlass O Poly’
‘3 Glass - O Poly

Notes: _,PUM?.'__,—Q,-;M 2! b&

Sampler Signature: <<—_ . =\_ ? {?E}&\/




Date: '\O!l%flz_" _

Well Evacuation / Field Parameters

welliD: " EN—Mwo - \2.C h

Debth to

ORP Color/

Time ('VIY gtg‘; (;;::ﬁ:::) T(?g)p (u.csc;::]i)- (ng)gcl)L) pH (mV) Turbidity
\A2S -. INAD b 1300 322 \LzS F.00 1 FFL oﬂf‘l
L%QL 20 40 | _1_5_,;-39 “41"4- 09t _Fot -202.5 _0.bL
1735 2690 1225 _630 . .0.0d 132 -20A 0,31
1340 .Zcﬁ.‘iQ 139 yHe _0.5F 142 —21%.!3 0.32
1348 2090 _ 12,27 UF0 052 932 -214.9 06.20
1250 20 .90 /3.2 443 o046 FH -218L 0.2%
(355 2090 1831 44 0.3% 7L 2203 0.30
| 1000 2090 _  3.200 (23 2.29 2.9 -~21d 042
jdoS | 2090 | /320 o 0:2% AFF -2l 0.35
[0 20 90 _ 43.4% S% 0.3 _FF ~197.0 o0.29 |
| ss 2090 _ [3.25 580 _0.472 3T %6 0.SF
(20 2090 /824 S _0.97 FFF gl b 0.47
/925 20.70 )3.23 5SSt 049 F3FF 1382 ©0.30

Notes :




Groundwater Samp.l';in~g-' Record

Project Name: Frontler Hard Chrome Event 18 waell ID: ?zl.ﬂr'MiL«):')'\"’L@ '
Project Location: 113 Y St., Vancouver, WA 98661 Sample No.: . |\ 200057~ 24
Project Number: 10799 004 004 0002 . Sampler(s): Brian.P. Reilly - WESTON
Date/Time: lo lis Iz Z /430 Weather  _putacest~ LSoP
* Water Level Measurements and Purge Data | -
Time = ' Depth of Waell Depth'to Water " Fest of Water‘ Gallons per Well Volume
, (TOC) (TOC) - inWell @ia. = 0.163 gal/ft, 4° dia.=0.653 gal/ft)
j932 2.0 21.00 12..00 1.9
O Meas. yHlst. Inttial o :

- Water Level Measurement Method: N Electric Tape D Other: . .. Tel e T

Well Evacuation Method: m Peristaltic. Pump O Submersnble Pump 7 Baiter D Othern

Purge Rate: ~ imO MU min _
Begin Purge:  Time: __/</ 38 ‘Total Volume Purged: =~ 3 sl
End Purge: _ - “Time: /S 3S . B * Well Volumes Purged: e

Purge Water Dnsposed D 55-gal Drum D Storage Tank lj Ground D Liquibln ' m Otrwer

5-gallon Plastic Buckets to be.disposed at City of Vancouvers City Operation Center
Sample Collection Method & Analysis :

Sample Type: m Groundwater D Surface Water DOther

Sample Time: mﬂ-@@éﬂ#ﬂd—‘ﬂ* /3540

Sample Collection Method: m Pump Type: Peristaltic DedlcatedXY N [j Bailer D Other
Decon Procedure m N/A D Alconox Wash D Tap Rinse D Di Water D Other:

Sample Description (color; turbidity, odor, sheen, etc.): - Ce.c;/l Su/ﬂw-sw A [ , No SZ}-LM
Sample Containers - :

Quantity Size Bottle Type *  Laboratory Analysis
s SO0m/L O Glass ?< Poly . Chvawiusen oW1
OGlass ‘0 Poly ' .
OGlass [ Poly
O Glass 1 Poly
. Glass 3 Poly’
O Glass O Poly

Notes: . .F,U.M.-\) w 27 ’lo"QS

Sampler S_Ignature:("‘% 7> /%
E——— e i

 J




Date: \o!\q'c!('if , well ID: - f2A - Mo — 23
Well Evacuation / Field Parameters
Depth to _ ' '
Time 008 o) oG (,,.%‘}2.?,,. (_n'?g?u __pH V) Turbity
135S 265 (5 1834 319 2.70 4.4 1207 _B.20
1940 ZLo2 2256 ¥4F 0.2 123 173\ _0.%%
144s 2102 1%% %92 055 2% 1309 _0.5%
LI5S0 _Zt_LL 1329 28% 03¢ F.21 -199.9 _O-FL
245 2ree -0 1384 XX 0.3% 133 /{40 0.k
s 2).02- /3.3F £%7  _©0.30 F.%{ -197.§ _0.5O
Lsgs_ 2/.02 - /3.3b %?? 5,23 7.3 -2035 0.2%
[Sro 202 /3.3% %3 0.2/ 7.3 2040 0-31
/S5 2/,02 R - /3.3y %0 o.il ’#;5’-% Q_zo&? 0,45 P
(520 20z, 4244 Fug  0..1 _F.3% -200 0.35 |
/528 2.0 /3. B2 oLF '7,6% —2i0,2 _0.4%
/530 2102 /393 %87 _o.le F.37 -zil.¥ 0.00
| /538 2102 J3.4S BES .20 _2.40 -214.3 0.1
Notes :
- mod. Ao s.lnnj svifirr Srell 7"_""‘.’5"“_”’?“‘5'“&'




Groundwater Sampling Record

Project Name: Frontier Haf(i Chrome - Event 18 well ID: (Qp,( MWD — 2 B
Project Location: 113 Y St., Vancouver, WA 98661 sample No.: . | 210053 -25" (V\Z\Dog'} -Fl 3 e
Project Number: 10799.004.004.0002 Sampler(s):  Brian P. Reilly - WESTON o:,nk—uf) ;
Date/Time: \© I( lﬁ!] 7 19494 S Weather: w@t-‘i'i' A -\,((;S‘-P
Water Level Measurements and Purge Data :
Time Depth of Well Depth to Water Feet of Water allons per Well Volume
(TOC) (TOC) in Well (2" dia. = 0.163 gal/ft, 4" dia.=0.653 gal/ft)
1S54S 24! P =) 3.9 7 23
() Meas. W Hist. Initial

Water Level Measurement Method: m Electric Tape D Other:
Well Evacuation Method: m Peristaltic Pump D Submersible Pump (7 Bailer D Other:

Purge Rate: ~ _Z200Um I,/m\,- A

Begin Purge: Time: | SH{'L NSD Total Volume Purged: i T
" . U

End Purge: Time: \HSS Well Volumes Purged:

Purge Water Disposed: lj 55-gal Drum D Stofage Tank D Ground [j Liquibin m Other:
5-gallon Plastic Buckets to be disposed at City of Vancouver's City Operation Center

Sample Collection Method & Analysis

Sample Type: m Groundwater D Surface Water D Other:
Sample Time: % O .

Sample Collection Method: m Pump Type: Peristaltic DedicatedXY On ([ Bailer [ Other:
Decon Procedure: m N/A D Alconox Wash D Tap Rinse L-_I DI Water [j Other:

Sample Description (color, turbidity, odor, sheen, etc.): clecr - sAs, 5\,44,\/ s lf =M s[;um
\

Sample Containers

Quantity Size Bottle Type Laboratory Analysis
h SO0 mi (O Glass (O Poly i g o T ,}?/7[3 /
/ SOdmL S D. Choriym  ~HE !
: ‘ O Glass O Poly
QA -4 O Glass (O Poly
4 SoUmL Ociass A Poly 7 Cipppiom =y z/
O Gilass O Poly fc,/n;;(; T = S GO

Notes: - pump f‘ﬂm 2L A\)S

. Sy
Sampler Signaturé—_ = &';? /k_:g D

D




pate: L0 ]18[12 welliD: A -Mlu-i2 a
Well Evacuation / Field Parameters
Depth to
e 05 GOV OZD D . WS
1SSO 1441 & Yol 2odl 4%% 74s  -254.9 ol
1SSS {L-%3 13,85 Z2iSH 400 743 -2bl.S %1
i(,ac}o 19.24 1390 2o  4.79 F4|  -25¢.3 F5%.0
leeS  _21.15 13.99 gugy .34 THr -ISeH 19
lpwio 2310 i39% 2124 .39 F.43 -2vo-2 I3
less” 24 45 129 2140 3.3 _HH3 268§ SR
@/wo 5.3 13.3% Z1%\ SHY Yy ~Z2#e.S O
025 2uL.4Y 13.F 224§ 2.0 F.Y43 ~Mili &L
w30 2951, 135¢ 2816 3.5F Jd3 =I2#HY¥Y 59 b
130 21.4¢ ot 2900 295 355 =20 %l
| Fis 22 .90 1297 2998 24t FHf =2¥.F 5F
120 24.S50 /3. 60 27270 IHE FHS  -292-0 H5-5
\i2s” 25.65 1363 225l .1 F.38 -295-3 4.3
(730  26.S0 /360 2258  2.26 7389 -285.% /j0-4
V43S LL.9R /358 286  2.30 FHL -750.5 FF.0
f’laao 2955 [3.55 2279 RT7 F43 -275H jo.j
1SS 24.40 el - 2y 25% Is0 -2 2.
Notes : '
B Wl T |
B1usz oot dogs B S, st ot 4 b
—verq Sy s\ smell Koot : | ) |
—chergnG @ sode A~ 1 per S ites (o 0320 gl fimin e (23 il




o‘n@m

GROUNDWATER LEVEL DATA

Page A of \

3 Project Name: Frontier Hard Chrome - Event 18 1 og Date: v@‘ \S / \2

E:L-

Project Location: 113 Y St., Vancouver, WA 98661 Measurement Method: Water Level Electric Sounder
Project No.: 10799.004. 004.0002 _ Logged By: Brian P. Reilly - WESTON
_ Depth to Depth to

Well No. Log Time Water (fit)* Product (ft)* Comments

WA \2 .0 | 21kl weMved EN ol O 4 oned peel

WA)-259 12 - i\ 27.942 et e ENd col W20, puv el | Serenlock
WFFPALZ 24 | YRR wilhed R o] #,0, 3 el hod opdshs
wAt98 1225 | v ik | '

VAR -1ofF VL~ Dl A -?"'{ Newo Qw\, en w{“\\md ': ?CA %’cl

WS 43 | 21.53 oo e - no lode

WS 12 -4y 233 ‘ v
WA-2™ 12-53 22.\ qoot ek - \f',omw/L a0 \uk
Eﬁq‘Z'E’ \2-85 | 22.31 aood %ec‘—(’ no B0 i wile v leelc

b‘ﬁ'@ﬂ 203 IV F nﬁ ‘o qcré yJ D |oc,\: cnly ?\\L Ced>

AS-GB 2o 71.\D wed. 4o ) secd ' o \ecke

w‘ﬂ%@g - \2 05 NSKS s (w&-,i ke ey \,nm\u& o ored w[ [e\ & cog.
WIi2HbA| B T 20.%9 = : :}_ﬂﬂ,§ AN s;w \-Lh\n w“\ |
haz-ibB] v 9 Q&)f‘\'/‘l’ wqm.ﬂ 00 \nel) lx
2853 |\D - 24 o0t pwvied ) w«\x_\ fomd NA \-o%nl\?% o n\\\( \
%] 1529 | 20 8K ool Bl o ¥y 0 o sl o0 PIC cagpenly

g5 | 1224 | 2053 0 W0 wf H- ol ol

#W.'\%"\' i%-57 s P o wcloacol * npHa0 mm wih otk

Measurement Reference Point from [] Top of Ground

F - A

Sy O\

\r\o ‘ v-‘\l\:M s WN

m?.—?fut\w\' Rnd  wWis-2A/

- ) :
wg A4 . 1

or N Top of Casing

/




RECEIVED

JAN 14 2013
Weston Solutions, Inc. .y
23226 NE 29" Court OFFICE OF

Sammamish, Washington 98074 ENVIRONMENTAL CLEANUP

DR, SOLUTIONS

January 9, 2013
Guy Barrett
Washington State Department of Ecology
Toxics Cleanup Program
P.O. Box 47600
Olympia, WA 98504-7600

SUBJECT: EVENT 18 LONG TERM MONITORING REPORT
FRONTIER HARD CHROME SITE,
VANCOUVER, WASHINGTON

Dear Mr. Barrett,

Weston Solutions, Inc. (WESTON®) is pleased to submit one hardcopy of the Frontier
Hard Chrome Event 18 Long-Term Monitoring Report. An electronic copy of this report
was submitted to you via email on December 27, 2012.  This report discusses the
groundwater monitoring results that were obtained from site sampling on October 15
through October 18, 2012. During this sampling event, well B87-8 was sampled for
hexavalent chromium.

Please feel free to contact me if you have any questions.

Sincerely,
Weston Solutions, Inc.

Greg Stuesse, PE, LG
Senior Project Manager

(206) 715-6752
G.Stuesse @westonsolutions.com

Ce:
Claire Hong (U.S. EPA)
Brian Reilly (WESTON)

Project File



